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For effective, economical assistance 
on any production problem involv- 
ing emulsified crude, down-the-hole 
corrosion, scale accumulation, oil- 
in-water emulsions or paraffin diffi- 


culties, call on TRET-O-LITE. 


There's a service engineer in 





TARE 50 or adjacent to every 


NET 450 producing field. 
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Cl Protects gasoline 


If gasoline is stored in cone-roof 
tanks, rich vapors escape through the 
vents as a result of filling, emptying 
and changes in temperature. A volu- 
metric loss of 1.0 per cent can mean 
a loss of one point in octane rating. 


The Horton Floating Roof stops 
enting because it eliminates any 
vapor space by floating directly on 
the liquid. 

The tank at the right is located at the 


Luling, Texas, terminal of the Sinclair Prod- 
ucts Pipe Line. 


Cl Reduces sulphide ¢ 


corrosion 
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The rapid corrosion on 
under side of the roof and in 
the shell of a tank storing s 
crude is due to the action 
hydrogen sulphide, oxygen 
water. If you equip that t 
with a Horton Floating Roo 
steel deck contacts that liq 
over the entire roof area. The 
no air space in the tank—he 
less corrosion. 


Left: This tank stores sour cru 
the Shell Pipe Line Corporatit 
Cushing, Okla., terminal. 


[] Prevents large volumetric losses 


The view at the right shows 11 of 
16 crude oil tanks in the Gulf Oil 
Corporation’s tank farm near Phila- 
delphia, Pa. Each tank holds 96,000 
bbls. and is filled and emptied about 
20 times per year. 

Gulf equipped each tank with a 
Horton Floating Roof. As a result, 
Gulf saves about 46,000 bbls. at this 
station annually in breathing and fill- 
ing evaporation losses. 


Why not find out how many barrels you 
can save by using Horton Floating Roofs? 





Write our nearest office for Bulletin B for complete details. 
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HIDDEN OIL 


© poten with mounting costs of discovering and producing oil, and with shortages 
of critical materials, the industry is called upon to increase substantially our domestic 
oil reserves. Promising methods of aiding in this objective may be in the offing. At least, 
that is the prospect if, by improved practice, even a small percentage of our so-called “hid- 
den oil”—the oil that defies recovery by present methods—can be recovered. 


Consider mounting costs. In 1950 the unit cost per barrel for oil found was 34.5 per 
cent greater than in 1949. The unit cost to the producer, for only his share of the oil, was 
70.6 cents per barrel in 1950. This includes a drilling cost of 40.3 cents per barrel, and 
30.3 cents per barrel for geological, geophysical, lease rentals, and general overhead 
expense. Compared with a cost of 52.5 cents per barrel in 1949, this is an increase of 
34.5 per cent. 


In view of this rapidly rising trend in costs, the dire need for a greater backlog of 
available domestic oil reserves, and the necessity to make every ton of steel count, atten- 
tion is called to the work of the Texas Petroleum Research Committee. This committee, 
unique in its make-up and the first of its kind, was formed in 1947. Three major state 
agencies—A. and M. College of Texas, University of Texas, and the Texas Railroad 
Commission, joined forces and pooled their “scientific knowledge and practical experi- 
ence on the problem of recovering more of this hidden oil” from fields now in produc- 
tion. “The committee was formed to bring together the research facilities of the two 
state schools and the vast store of information and experience of the Railroad Commis- 
sion in an organization to seek scientific means to increase the total recovery of oil from 


‘Texas fields.” 


Under the auspices of this committee, the Second Annual Oil Recovery Conference 
was held last month at College Station. Authoritative papers were presented on carbonate 
reservoirs in particular and on improving the recovery from reservoirs in general. Notable 
laboratory and field research in progress promises greater increases in recovery from 


Texas fields. 


Experience indicates that by improving the efficiency of recovery from oil reservoirs, 
the possibilities are tremendous. Water flooding in the Bradford field, for example, has 
increased “the primary recovery of oil by 1.7 times.” It has been estimated that if pres- 
ent recovery of the original oil in place could be increased by only one per cent “more 
than one billion barrels” would be added to the world’s recoverable oil reserves. In the 
Bradford field, however, “it is known that some 750 million barrels of high grade crude 
oil will not be recovered by the secondary methods currently employed.” 





Beside the Texas Petroleum Research Committee, oil companies are conducting 
intensive research on this problem of increasing the recovery of hidden oil. There is 
ample evidence that much of this oil can be made available with a smaller expenditure 
of steel per barrel of oil recovered than is possible per barrel of new oil reserves. 


Considering the magnitude of this source of hidden oil, and in view of the present 
national emergency, when steel is at a premium, efforts to improve the efficiency of T 


recovery should be intensified.—K.C.S. 
2¢ 


Represe 
Okla. ° 
SS Stearns. 
Buffalo ‘ 
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Every Aldrich Direct Flow Pump shown here is 
operating on present-day water flood projects. The 
growing number of Aldrich Pumps at work on 
water flooding or water disposal is proof of Aldrich’s 
qualifications to take care of your requirements— 
regardless of volume or pressure needed. 


Note these reasons why you can consider Aldrich 
Direct Flow Pumps specially “designed-for-the-job”: 


e Reduced space between valves affords higher 
volumetric efficiency. 


e Among 3-, 5- and 7-plunger units of the same 
stroke size: all wearing parts are interchange- 
able, and a choice of large or small fluid-ends 
affords a wide range of plunger selection and 
makes it possible to change plunger size with 


(1) 2%” x 3” Triplex.......... 500 rpms (5) 4” x 6” Triplex 
2,360 bbl per day......... 1100 psi 8,720 bbi per day 
(2) 134” x 5” Triplex.......... 320 rpm = (6) 24%” x 6” Quintuplex 
1,540 bbl per day....... - - 2500 psi 3,160 bbl per day 
(3) 3%” x 5” Quintuplex...... 360 rpm =s (7?) 31%” x 6” Septuplex 
11,100 bbl per day........ 713 psi 15,000 bbi per day 
(4) 2%” x 5” Septuplex....... 375 rpm 
11,900 bbl per day........ 910 psi 


Hehe wmeae 277 rpm 





minimum investment in new parts. 


Operating speeds have been increased—result- 
ing in greater volume and higher pressure from 
a lighter, more compact pump. 


Drive by direct connection to synchronous 
engine type, slow speed motor is available, if 
desired; and all units feature low engine 
mounting. 


Aldrich ““KOSMOS” Porcelain Plungers and 
valves made of stainless steel or other special 
material are available to keep corrosion, wear 
and maintenance time—down! 


Contact your nearest Aldrich Representative ... or 
write us direct for information. Data Sheets are 
always available on request. 
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Representatives: P. H. Arden, P. 0. Box 185, Glenview, Ill. e Bushnell Controls & Equipment Co., 3929 W. Jefferson Blvd., Los Angeles 16, Calif. e L. T. Gibbs, 509 Petroleum Bidg., Tulsa 3, 
Ohla. © RB. Moore Supply Co., Inc., Bolivar, N.Y. © Power Specialty Co., 2000 Kipling St., Houston 6, Texas e Reeves & Skinner Machinery Co., 2211 Olive St., St. Louis 3, Mo. 
Steamns-Roger Manufacturing Co., 1720 California St., Denver 2, Colo. e Export Sales: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N.Y. © Birmingham e Boston 
Buffalo « Cincinnati ¢ Cleveland « Detroit ¢ Duluth « Jacksonville e Omaha e Philadelphia « Pittsburgh e Portland, Ore. e Richmond, Va. « San Francisco « Seattle e Spokane, Wash. « Syracuse 





PENNSYLVANIA & 





PUMP COMPANY |. Gipinalors of the 


26 PINE STREET © ALLENTOWN, 


Direct Flow Pump 
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Scanning WASHINGTON’S OIL HORIZO 
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By MILBURN PETTY 


WASHINGTON—Petroleum Administration for Defense 
is fighting to get the materials for the expanded capacity 
needed to keep abreast of current civilian and mobiliza- 
tion requirements of oil and gas. Ultimately, PAD will win 
out, just as PAW did during World War II. But it means a 
continual battle. 

Other agencies must be educated on the enormous size of 
the industry, its constant growth, and the ever-increasing 
demands for its products, even without the impact of an 
all-out war. 

From the sidelines, the coal people are sniping at oil and 
gas expansion. Also, less essential industries are bidding for 
materials. And the politicians are trying to prevent cut- 
backs in the manufacture of peacetime items. 


> Expansion. PAD’s materials budget for the proposed 
million-barrel oil expansion program flabbergasted the 
officials doling out the supply of critical materials. 

But, as PAD Deputy Administrator Bruce Brown points 
out, this is a minimum program to meet foreseeable de- 
mands. It contains nothing to provide against the possible 
impacts of a major war. It takes four years, on the average, 
to develop an oil field. And refineries cannot be built over- 
night. So, Brown has warned that there may be shortages 
of petroleum products if refining capacity is not expanded 
by at least 700,000 bbl a day by the end of 1952. 


>» Tax Amortization. Oil projects certified for accelerated 
tax write-off under the defense production law total nearly 
$400,000,000. Most of these were for refining projects, 
more than half were submitted by independents. There has 
been pressure on PAD to reduce the percentages being rec- 
ommended, particularly the 75 per cent for basic refining 
facilities. 


>» Tubular Goods. The controlled materials program 
begins July 1 with producers allocated enough oil country 
tubular goods to drill wells at the rate of 44,300 a year 
(which is less than a hundred more than last year, as PAD 
points out when it is suggested that the industry is expand- 
ing more than necessary). Currently, the drilling rate is 
48,000 a year. Requests to PAD for allocations covered 
enough tubular goods—if granted—to drill at the rate of 
nearly 75,000 wells a year. 


> Equipment. Questionnaires returned, in a survey of 
about 500 manufacturers of production machinery and 
equipment by PAD, indicate that many are having difficulty 
getting materials, Because machinery is just as necessary to 
drill as tubular goods, PAD has been pressuring the Na- 
tional Production Authority to set up a special program 
to take care of these needs. As a result, NPA has put such 
a program into effect, beginning in June, providing for 
34,000 tons of steel to be directed to oil field machinery 
and equipment manufacturers. 


> Line Pipe. Most serious situation is in line pipe, with 
production in the first quarter more than 40 per cent below 
a year ago, mainly because of steel plate shortage. 

During World War II, plate production reached 1,300,- 
000 tons per month; today it is about 500,000 tons. Since 
the war, many mills have converted to making sheet for 
automobiles, refrigerators, and other such items. No sub- 
stantial increase in line pipe production can be expected 
until there is a cutback in such civilian production. 

Meanwhile, PAD estimates that the petroleum industry 
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will need 1,374,470 tons of line pipe in the third quarter, 
broken down, as follows: Oil production, 110,000 tons; oil 
gathering lines, 22,500 tons; oil trunk lines, 281,700 tons; 
gas transmission, 740,000 tons; gas distribution, 138,300 
tons; gas gathering lines and gasoline plants, 76,250 tons; 
and liquefied petroleum gas distribution, 5720 tons. 

Unless there is an immediate increase in line pipe output, 
many oil and gas lines will not be completed in time to take 
over their share of next winter’s fuel load. 


> Reserves. Industry representatives were encouraged by 
the U. S. Geological Survey’s praise of the methods used 
by the American Petroleum Institute and the American Gas 
Association in determining available reserves of oil and gas. 

These figures, said the geological survey in a special re- 
port to the Senate Interior Committee, which is conducting 
an investigation of the need for a national fuels policy, “are 
impressive and have a firm foundation on a substantial ac- 
cumulation of reliable data.” 

Meanwhile, the committee staff is compiling an agenda 
for formal hearings later this spring. One item sure to be 
on the list is “adequacy” of petroleum reserves since the 
coal people are seeking “end use” controls on oil and gas, 
to promote greater consumption of coal, “the more abun- 
dant fuel”. 


> Supply and Demand. United States crude production 
should average 6,065,000 bbl a day, or 12.3 per cent above 
the 1950 average, to meet expected demands, according to 
PAD. Imports at the rate of a million barrels daily will also 
be needed. Gasoline demand is expected to run better than 
12 per cent ahead of 1950, with indications that the first 
quarter was 14.3 per cent higher than last year. 


> TEL. To meet this large increase in gasoline production, 
there will be about only 85 per cent of last year’s supply of 
tetraethyl lead available for motor fuel. So, octanes must 
come down. How? That is a problem for the industry to 
handle, PAD says. Applications for hardship relief under 
PAD’s tetraethyl lead allocation order totaled 235 per cent 
of the TEL available for supplemental allocations. In par- 
celling out what’s available, PAD may refuse hardship 
relief to any refiner whose premium gasoline has an octane 
rating of more than 90 (Research Method). 


> Tidelands. Senator O’Mahoney (chairman of the Sen- 
ate Interior Committee, which is now badly split over a tide- 
lands bill—whether to report the “interim” measure or a 
quitclaimer) is hoping to snag at least two votes more in 
the committee so he can send a bill to the Senate floor pro- 
viding for “temporary” leasing and production authority. 

O’Mahoney is counting on these three amendments to the 
original “interim” bill to gain Senate approval and still 
ward off a Presidential veto: Limiting Secretary of Interior s 
authority to issue leases inside the 3-mile limit, with state 
approval, to a 5-year period; writing in a provision to legal- 
ize the California-Federal stipulations, and providing for a 
federal stipulation as to “inland waters” upon request of any 
lessee or lessor. 

Administration hasn’t committed itself to approving 
these changes but O’Mahoney no doubt will successfully 
urge Presidential approval if such a bill ever reaches the 
White House. Complicating all of this, however. is the host 
of supporters, in both Houses, who are still determined for 
one more try at enacting a quitclaim bill into law, ove! 
Presidential veto, if necessary. And a veto is a certainty ! 
the quitclaim bill ever gets to President Truman. 
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OIL AT 26 FT 

Many oil men looking for, oil find 
water, but few look for water and find 
oil, especially at a depth of only 26 ft. 
But that was the case of a Mitchell 
County, Texas, farmer who dug down 
26 ft expecting to dig a water well, and 
came up with an oil well. Rollie C. Bell, 
owner of the extraordinarily shallow 
oil well, plans to dig deeper in his 
search for water. Across the road is 
the Col-Tex Refining Company plant, 
probable source for the shallow oil. 


NORTH DAKOTA STRIKE 

Oil men from all over the United 
States are flocking to North Dakota as 
a result of the recent strike made there 
by Amerada Petroleum Corporation, 
to give that state its first commercial 
oil production. The discovery, which 
is in northwestern North Dakota, con- 
firms the views of many authorities 
that a more or less continuous pro- 
duction eventually will be proved 
from Southwestern oil areas of the 
U. S. far up into Canada. The well is 
the No. 61 Iverson, which produces 
oil of 53 gravity, a fact that will help 
offset its depth, 11,700 ft, which makes 
development more costly. Production 
is thought to be from the Devonian 
limestone, a prolific source of oil in 
America. 


GAS RATES TO CURB DEMAND 

Higher rates for natural gas must 
be granted to curb increasing demand, 
Stuart M. Crocker, president of Co- 
lumbia Gas System, Inc., told mem- 
bers of the American Petroleum Insti- 
tute in Columbus, Ohio, recently. The 
major increase in the nation’s proved 
reserves, and sharp increases in the 
price of coal and fuel oil have made 
gas the cheapest of fuels, Crocker de- 
clared. He added that “the resultant 
jump in demand, along with strict rate 
regulation has created an artificial 
price situation.” 


U. S., RUSSIAN OIL INDUSTRY 

Although oil was discovered almost 
simultaneously in the United States 
and Russia, the American petroleum 
industry, under the spur of business 
enterprise and private ownership has 
far outdistanced Russia in oil produc- 
tion by a ratio of 8 to 1, Dr. Joseph 
iE. Pogue, petroleum consultant of the 
Chase National Bank, stated in an 
address before the American Cham- 
ber of Commerce in Rio de Janeiro, 
Brazil, recently. “Discovered almost 
simultaneously in the U. S. and Russia, 
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oil has followed at first parallel but 
eventually divergent courses in the 
two countries,” Dr. Pogue said. “In 
each, exactly 30 years elapsed before 
production attained a level of 100,000 
bbl daily. For three years, 1898-1901, 
output in Russia actually exceeded 
that in the U. S. Then the two paths 
diverged. Russian production did not 
regain its 1901 peak until the lapse of 
nearly three decades, hampered as it 
was by strikes, riots, the imposition of 
prohibitive royalties by the govern- 
ment, and finally nationalization. 

“This initial parallelism and sub- 
sequent divergence emphasizes and 
contrasts two ways of action—the in- 
dividualistic and the collectivist. In 
the United States, individual enter- 
prise continued to be encouraged; in 
Russia, there was progressive inter- 
ference by the State and eventually 
this agency took over entirely,” he 
pointed out. 


AN INDEPENDENT OIL INDUSTRY 

Public sentiment in support of 
maintaining our oil industry as an in- 
dependent industry is needed today 
even more than it was before the 
Korean War, C. Z. Hardwick, District 
Chairman of the Oil Industry Infor- 
mation Committee, declared before 
the Spring meeting of the production 
division of the American Petroleum 
Institute. Hardwick, who is vice presi- 
dent of The Ohio Oil Company, said, 
“Favorable public attitude toward the 
industry can do much to withstand the 
onslaught of permanent or total gov- 
ernment regulation clothed in the 
cloak of crisis.” 

“A great many people throughout 
the country are confused and misin- 
formed on very important questions, 
such as depletion allowance oil-pro- 
duction taxes, etc.,” he said, pointing 
out that oil producers have a tremen- 
dous stake in clearing away this confu- 
sion and doubt in the public mind. 


HIGHEST ROYALTY BID 

The highest price ever paid in Okla- 
homa for oil royalty went to the Vel- 
ma-Alma school district, recently, 
when $8575 an acre was paid by Dr. 
R. H. Safley of Healdton, Oklahoma. 
Royalties from the school unit, which 
consists of 24% acres, brought in $21,- 
437.50 at public auction. A top bid of 
$6000 an acre had been expected. The 
Stanolind Oil and Gas Company unit 
is now pumping 110 bbl per day under 
the allowable set by the Oklahoma 


Corporation Commission. 


GAS CHEAPER THAN COAL 
In a discussion of natural gas 
prices, S. B. Irelan, Cities Service Gas, 


has pointed out that it costs $2 to $3° 


“per inch per mile” to build a pipe 
line, and E. Buddrus, Panhandle East- 
ern, cited costs of 6 to 7 cents to trans. 
port 1000 ft of gas across Kansas, 
And, as rates and earnings are fixed 
by the Federal Power Commission, 
the transmission companies are forced 
to sell gas at the end of the line at 
“just about cost,” they pointed out. 
Buddrus added that the price of gas in 
Illinois is 25 to 30 per cent cheaper 
than coal, and in Ohio and Michigan 
gas is 75 to 100 per cent cheaper than 
coal. 


RESERVE FIGURES VARY 

In an address to the shareholders of 
the Union Oil Company of California, 
Reese H. Taylor, president, stressed 
the fact that crude oil reserves are not 
accumulated at anything like a regular 
rate. When a field is discovered, Tay- 
lor pointed out, its true worth will sel- 
dom show up in the figures of the im- 
mediate year or two following the dis- 
covery. Then as the field is developed, 
there will be several years when the 
estimated crude reserves will increase 
disproportionately as the extent of the 
discovery is proved by actual drilling. 
Moreover, he added, prevailing prices 
have a material effect on the rate of 
exploratory and development drilling 
and_.on the amount of oil that can be 
economically produced. As a result, 
crude reserve figures vary in waves or 
cycles rather than at a steady, regular, 
year-to-year rate. 


OIL INDUSTRY GROWTH SEEN 

Continued spectacular growth of 
the oil industry, reaching as much as 
47 per cent in the decade 1950-1960, 
has been predicted by H. S. M. Burns, 
president of Shell Oil Company, in a 
talk made before the New York So- 
ciety of Security Analysts. He pointed 
out that the increase in demand for pe- 
troleum products in 1950 was the 
highest since the end of the war, and 
foresaw that domestic consumption 
would go up to between 6,900,000 
and 7,100,000 bbl per day in 1951. 

Necessary production to meet this 
demand seems assured, Burns stated, 
“as long as the oil industry enjoys 
freedom in its search for oil.” Oil 
alone now supplies approximately 
per cent of the nation’s domestic e- 
ergy requirements, and natural gas 
another 16.8 per cent. 
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" WeldELLS 


WN, other fittings for pipe welding are so true to their markings as 
WeldELLS — so absolutely uniform, mechanically, metallurgically, 
dimensionally. 
It would be bad business for us to say this if thousands of users 
had not already said it for us and to us. ‘““There are no bad ones”’ is 
nearly always the foremost reason given by practical men for 
insisting on WeldELLS. 
Pick up any WeldELL and check it against the tabulation of its 
size, wall thickness, and other dimensions. It will be right on the head. 
And it will be right on the head in plus-value features, too—features 
that are combined in no other fittings. 
Remember that the finest line of welding fittings is also the broad- 
est line. Coupon brings your copy of useful data described below. 
A VOLUME OF USEFUL DATA ON A SINGLE 
SHEET—Sizes, thicknesses and dimensions of all 
commonly used WeldELLS and Taylor Forged a pa : 
Steel Flanges ingeniously condensed on a heavy T sw Please send a copy of your data sheet covering Taylor Forge Welding 
durable, letter-sized card. Indispensable for Breratl Dench Fittings and Forged Steel Flanges. 
Piping men. Coupon brings free copy. NAME 
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TAYLOR FORGE & PIPE WORKS STREET ADDRESS 


General Offices and Works: P. O. Box 485, Chicago 90, Ill. CITY ZONE___STATE 
Offices in all principal cities 508-0551 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 99, Ill. 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada 
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National Petroleum Situation 


By H. J. 


Production Up 21 Per Cent. National crude oil produc- 
tion in the first quarter of 1951 was 21 per cent above last 
year. Daily production this year has been at the rate of 
5,942,000 bbl, against 4,921,000 bbl in the first quarter of 
1950. March production is estimated at a daily average of 
6,018,000 bbl, against 4,878,000 bbl a year ago. Texas pro- 
duction in the first quarter was 34 per cent above:a year ago, 
with an increase of 667,000 bbl daily over last year. Heav- 
iest contributors to the production gain were Texas, Okla- 
homa, California, Louisiana, and Wyoming. 


High Demand Rate, Demand for all oils in the first quar- 
ter of 1951 was about 14 per cent greater than a year ago. 
Daily requirements for all products averaged 7,721,000 
bbl, against 6,782,000 bbl in the first quarter of last year. 
An increase in refinery crude oil processing of 20 per cent 
was reflected in a corresponding increase in crude oil de- 
mand of 20 per cent over a year ago. U.S. refineries con- 
sumed about 6,418,000 bbl of crude oil daily in March, 
against a daily average a year ago of 5,336,000 bbl. Motor 
fuel demand, as well as fuel oil demand were 14 per cent, 
respectively, above a year ago. 


STRUTH* 


Stock Situation Improved. Stocks of all oils at the close 
of March were about 1 per cent higher than a year ago, 
Continued heavy withdrawals of fuel oils from storage in 
March, more than offset a substantial increase in gasoline 
stocks, with the result that inventories of all oils were cut 
below the February 28 level by more than 5,700,000 bbl, 
This year’s increase in supplies has improved the stock sit. 
uation to the extent that motor fuel stocks are 7 per cent 
above a year ago, while fuel oil stocks are about 2 per cent 
above the level of a year ago. That further improvement in 
the stock picture is necessary, is shown by the relative days 
supply. This places special emphasis upon stocks of crude 
oil, which comprise only 35 days’ supply, against 44 days’ 
supply last year. 


More Domestic Supply. Imports of crude and products 
in the first quarter of 1951 increased 19.5 per cent over 
last year. Increase last year over 1949 was 37 per cent. 
Greater domestic supplies this year have cut import ratio 
to 11.1 per cent of domestic supply, compared with a ratio 
last year of 14.7 per cent. 


* Petroleum Consultant, Dallas, Texas. 




























































































Comparative Statistics, March, 1951 — ‘ en 
P 4 - ‘ Drilling and Production Statistics 
All figures are computed on a Bureau of Mines’ Basis* 
March Feb. March |This Year|Last Year| Per Cent March Feb. March |This Year|Last Year| Per Cent 
1951®| 1951@| 1950 | todate® | to date | change 1951®| 1951@} 1950 | todate®)| to date | change 
Total supply,® all oils. ...... 232 ,879| 206,688| 192,613} 670,291] 558,223} +20 | Wellsdrilling.............. 4,860| 5,070/ 4,270] 4,860 4,270) +14 
Daily average............ 7,512) 7,382) 6,213) 7,448) 6,202 Total wells drilled.......... ~ 3,110) 2,681] 3,181| _9,415| 9,258) +2 
Total demand, f all oils...... 238,492} 212,912] 216,492) 694,911; 610,403) +14 2,372] 2,080) 2,531] 7,301} 7,371; —1 
Daily average............ ; 604 6,984 7,721) 6,782 1,604 1,399} 1,741] 4,920 5,096 —3 
192 191 190 591 560} + 6 
Change in stocks........... | —5,613| —6,224|—23,879| —24,620/ —52, 180 576 490 600] 1,790} 1,715) +4 
| ne ee - 25.3} 23.5) 23.8 24.5 23.3) + 1.2 
Crude supply®............. 203 050} 179,100) 165,695) 580,73: 483,959) + a 
Daily average............ 6.550| 6,396] 5, 5,377 57 43 62 149 219| _ —32_ 
Wildcat wells.............. 681 558 588} 1,965! 1,668) +18 
Crude demandt............ 206 ,350| 183,321) 168,347) 593,615] 496,217] +20 ok See 117 93 85 335 250| +34 
Daily average............ 6,656} 6,547; 5,430) 6,596 5,514 eS 26 14 17 66 57 +16 
EEE cs Sins 538 451 486| 1,564) 1,361/ +15 
ae 235,500) 238,800) 241,098; 235,500) 241,098) — 2 ee Tre 79.0 80.8 98.7 79.6 81.6) — 2.0 
EMG GUD... on sic aes 35 36 44 35 44 
Natural gasoline produetion..| 16,770] 15,280| 14,569 49,355| 43,251| +14 By State 
Daily average............ 541| 546) 470 548 481 Wells drilled (excl. service)...| 3,053] 2,638] 3,119]  9,266| 9,039 +3_ 
Motor fuel production. ..... 91,650} 83,500} 80,786) 269,282) 236,410) +14 ES 25 21 24 94 87, +8 
Daily average............ 2,956; 2,982) 2,606 2,992 2,627 PIR occas a scecuws 162 152 122 452 412) +10 
die , | = are 70 119 156 388 506| —23 
Gasoline yield per cent...... 40.3 40.1 43.5 40.5 Se a “ea eneee nee 319 306 293 981 804, +22 
IS ec Oc dicw asus 166 136 177 492 577; —15 
Motor fuel demandt........ 86,153| 75,050] 80,430} 243,415] 214,196] +14 Mississippi.............. 20 17 24 54 73| —26 
Daily average............ 2,779| 2,680) 2,595 2,705 2,380 New Mexico.............- 43 53 52 147 171) —14 
SEE rere 418 358 428 1,272 1,150) +11 
Motor fuel stocks........... 141,900] 136,400) 132,632} 141,900] 132,632) + 7 RE ie saa 1,335| 1,097] 1,359]  3,901/ 3,779) +3 
DSO OUP ..06: 20-505 51 51 51 51 51 Other states............. 495 379 484 1,485 1,480) 
Fuel oil production. ........ 84,500| 78,500| 64,838] 249,641| 196,365| +27 | Wildcats drilled............ 681) 558} 588) 1,965) 1,668) +18 
Daily average............ 2,726} 2,804| 2,092} 2,774| 2,182 —.............. 5 1 3 18 24) —25 
Se ere 39 35 34 107 91) +18 
Fuel oil demandt........ .| 108,575} 102,941! 97,445] 321,572) 283,174) +14 pe eal aliee nara 19 19 38 76 128] —4l 
Daily average............ 3,341 3,676) 3,148 3,573 3,146 Rs on 64 74 49 219 139} +58 
cise sikasaan dus 29 27 15 82 67} +22 
Piel 011 SbOGRS:... 650.5 ses 81,050} 87,200} 79,637) 81,050) 79,637) + 2 Mississippi............-. 8 11 12 26 28; —7 
Days supply............. 24 24 25 24 25 New Mexico............. 9 6 6 97 22; +23 
Oklahoma............... 67 55 74 225 206| +9 
Refinery still runs.......... 198,950} 182,200) 165,418] 581,108} 484,242) +20 , eas 337 255 287 909 751; +21 
Daily average............ 6,418) 6,507) 5,336 6,457 5,380 Other states............. 104 75 70 276) 212) _+30_ 
Stocks, all oil.............. 558,090| 563,703} 550,939] 558,090| 550,939 + 1 | Daily crude production...... 6,018) 5,896) 4,878} 5,942) 4,921) +21 _ 
ee Ce ee 73 74 79 73 79 Arkansas..............-. 80 78 85 80 | —2 
California............... 960 961 857 960 863) +11 
Current Crude Oil Prices gs 166} 136} «176 161 i71| — 6 
l | teeieonatnadtane: DR cidecciscrnsaseais 311 286 300 = I ty 
U.S. average. . .$2.5: Louisiana...... . $2.62 : 7 ss OE 648 6 
Tema ee S61 | Arkansas. 2. 2.43 | ?2élahoma-Kansas (36 er)...82-57 | Mississippi... 00.00.0022: 103] 103,101], 104} 8) 
California... |. 2.42 | New Mexico.... 2.40 | Zensetialt Const (O6gr.).... 3.89 | Now Menico............. 142) 144) 126 141 - i 
Oklahoma...... 2.62 | Mississippi... .. ae. eee 3 4 SES 500; 504 400 500 = ie 
Kansas......... 2.62 | Illinois......... 2.76 est Texas (96 gr.)......... 2. RMN as cc acdisasesaisain'd 2,650} 2,588) 1,894) 2,603) 1,936 
Other states... 2°.60°| California Signal Hill (26 gr.) 2.31 | Wyoming................ 200/  '200/ 163 195 157, +24 
| Not | Pennsylvania, Bradford. ... . 42 aaa... 258 273 251 264 243) ae 























* Unless otherwise stated all figures represent thousands of barrels. ¢ Total demand, including exports. ® Includes domestic production and imports. ® Preliminary. ® Revised. 
Preliminary estimates based upon data supplied by American Petroleum Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 
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DICK SNEDDON 


A CASE OF BOTANICAL INGRATITUDE 


A short chat with Bill Heater, the Baroid Burbank, the 
other day, disclosed the distressing news that the recalci- 
trant Macadamian nut tree which we have already taken to 
task here, still refuses point blank to produce. For several 
years now Bill has metaphorically taken this nasty tempered 
protacean to his bosom and has lavished on it the extrava- 
gant love of an indulgent father but although it has contin- 
ued to receive the full measure of his affection—and some 
cultivation—it has given not a whit in return. This is one 
of the most astounding cases of botanical ingratitude we 
have ever known. It isn’t that the plant is sickly or anything 
of that sort. Actually, the thing looks strong enough to sup- 
port a hammock and, by George, if it was ours and refused 
to contribute to its own support as it is now doing with Bill, 
that’s exactly what it would be supporting—a hammock, 
and a well loaded one, too! We have no sympathy with 
plants, or human beings, either, that won’t produce and 
have no more ambition than to laze indolently along through 
life on the dole. 


SANCTIONS ARE PROPOSED 


In this instance, it is especially reprehensible because this 
particular Macadamian nut tree is being watched anxiously, 
like a newly-wed princess, by hundreds of Bill’s friends all 
over the country for the first inkling of a blessed event, and 
we are fearful that the disappointment experienced by these 
kindly people is going to drive thenrte~the left or something. 
\s an old horticulturist with hardening of the heart, we 
would suggest that Bill stop pampering this ill-mannered 
antipodean and give it the regular weed treatment. Yank it 
out by the roots and toss it on the trash heap at the back 
of the garden. Then, we'll bet four dollars, it will grow like 
everything, shedding Macadamian nuts all over the place. 
And, even if that doesn’t happen, at least the thing will have 
been taught the lesson it so well deserves. 


WHEN CHURCHYARDS YAWN 


Scientists at Cal Tech and up on Mount Wilson have 
lately been debating ferociously a strange phenomenon, re- 
ported by passing motorists and confirmed by a number of 
people who live in the vicinity of the Annandale Country 
Club out Pasadena way. It seems that on a recent Friday 
night at the hour “when churchyards yawn and graves give 
up their dead,” these several reporters were startled all to 
pieces by the intermittent flashing of small lights out on 
the club fairway where it parallels Colorado Boulevard. This 
was seen by far too many to have been a hallucination and 
the most plausible explanation offered was that a family of 
fireflies, visiting in Pasadena, might have gone out on the 
eolf course to exercise their tail lights just to keep them in 
good working order. We had our own suspicions, however, 
and sent an operative out to the scene to check up on the 
story. 


MIDNIGHT GOLF CHAMPIONSHIP 


The guy comes back with a weird tale of a midnight golf 
match involving such notables as Art Donnelly, the distin- 
euished flying horseman; Gil Nesheim, the short but potent 
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Allied Supply Company executive; Hal Detrick, A. 0, 
Smith’s contribution to better golf; Josh Baum, Plant Insul- 
ation Company chief, head of a weird outfit known as the 
Chiselers, and descendant of the chap who wrote the Wizard 
of Oz; and Rolly Lohman who between golf games is a 
plumbing magnate. Anyway, this divot lofting quintet had 
apparently been hurling vividly expressed doubts and chal- 
lenges at each other all evening and eventually took off at 
11:30 p.m. on a two-hole match to prove or disprove their 
several assertions. It was darker than the inside of a black 
bear when they started out and after the balls were driven 
from the first tee nobody had the faintest idea where they 
were, so thereafter they were tracked down with matches 
and cigarette lighters which, of course, thoroughly squashes 
the theory of the visiting fireflies. As a sequel to this adven- 
ture, Art Donnelly now claims the midnight golf champion- 
ship of the western petroleum industry and will take on any 
upstart who dares to contest the claim. 


CALIFORNIANS SEE THEIR FIRST SNOW 


Had a lunch date recently with Bill Kinder, vice president 
and manager of Emsco D & B Division, visiting here briefly 
from Garland, Texas, of which we understand Dallas is one 
of the larger suburbs. Bill looks as if the climate of Texas 
agrees with him and, indeed, he is so thoroughly sold on the 
Lone Star state that he is building a considerable hogan out 
in the Preston Hollow area- of Dallas where he will soon be 
at home to California friends, especially if they hail from 
his old stamping ground—Coalinga, the King’s County 
metropolis. Present at this lunch in addition to Bill were 
Jack Crawford, president of Youngstown Steel Products 
Company who extracurricularly is the proprietor of the 
Quarter Circle Five Ranch in Kern County and a sizable 
herd of Herefords; Dick Whelan, the amiable Irishman, also 
from the Youngstown Camp and one of whom to be wary 
in a gin-rummy joust; Ray Zell, the quietly capable pur- 
chasing chap from Union Oil Company who can’t be quite 
as young as he looks—we worked in reasonably close con- 





That stuff Hugh Glen and Bill Kinder are standing in is snow. 


They are president and vice president, respectively, 
of Emsco D & B Division. 
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NEW LINCOLN PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION IN DEVELOPING POSSIBILITIES IN PRODUCT 
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Fig. 1. Mud End Assembly is produced 
from thin wall cold drawn tubing, fillet 
welded into a single, rugged assembly to 
withstand severe service in the field. 
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Fig. 2. Power End Housing for pump is 

simply fabricated from plate. Bearing 
bosses are steel tubing fillet welded to 
walls with ‘‘Fleetweld 5” electrode. 


construction 
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Machine Design Sheets free on request to Designers and Engineers. Write on your letterhead to Dept. 184, 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 
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cert with him some 25 years ago and he looked just the same 
then; and last, Tiny Bush, who is Bill Kinder’s very pleas- 
ant but very substantial right hand man. Bill tells us that 
when he and Hugh Glen, Emsco president, first arrived at 
Garland in February of this year, he thought maybe the 
plane had taken a wrong turn and landed at Winnipeg. It 
was snowing a junior blizzard and the whole place was as 
white as a slot machine magnate who has just received a 
subpoena from the Kefauver Committee. The snow, of 
course, was extremely interesting to this pair of Californians 
who never see such stuff excepting in pictures. 


CONQUEROR OF FINNY GIANTS 


We have always envied the chaps who devote their talents 
to the search for oil in foreign lands and we never miss an 
opportunity to talk to them when they are around. It was 
thus our good fortune not too long ago to chat briefly with 
W. B. “Bus” Hayes, a Healdsburg, California, boy who has 
spent the past 13 years in foreign service and is now drilling 
superintendent for International Petroleum Company at 
Talara, Peru. Bus began his oil career at Huntington Beach 
with Union Oil Company in 1919, later worked in the same 
area with Standard, and then switched over to Continental 
for 11 years, more or less. He shipped to Colombia as drill- 
ing foreman for Tropical Oil Company in 1938, was in due 
course transferred to Peru in the same capacity for Inter- 
national, shortly thereafter was made assistant drilling 
superintendent and then superintendent, the post he now 
occupies. Bus is a widely known, well liked chap who has 
done a lot for American oil men visiting in South America 
and in consequence when he comes back to the U. S. for a 
rest he is so besieged with invitations that rest becomes more 
strenuous than work. In Peru his spare moments are devoted 
to deep sea fishing for tuna, swordfish, and other finny 
giants, and we understand that down yonder any catch 
weighing less than 110 lb is regarded as undernourished 
and is tossed back into the drink to develop a bit. 





Oil Front 








“ALL ! CAN DISCOVER IS WE ONLY HAVE 





|'2 GALLONS LEFT IN OUR GAS TANK ” 
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VICTIM OF PETROLIC WANDERLUST 


Another interesting lad with whom we conversed re. 
cently is Loyd Marolf, just returned from Iran where hie was 
employed by Drillex and about to leave for Ethiopia ‘n the 
interests of the Sinclair Oil Company about the time we met 
him. Loyd was born in Deep Water, Mo., but by 1922 had 
managed to get out to California. For a time he worked with 
the old Petroleum Midway Company at Torrance, an: then 
tried a first foreign assignment at Maracaibo. Returning 
from that he stayed in the United States for the next ten 
years, but the wanderlust was not to be denied. After garner. 
ing a varied experience in drilling techniques he took off 
to Venezuela again for Gulf, and has since worked in Brazil, 
Paraguay, Iran and goodness knows where else. 


PITCHED FOR PITTSBURGH PIRATES 


Another recently returned Argentinian is W. H. “Buck” 
May, scion of a noted pioneer oil family, and native of the 
bustling village of Bakersfield. Buck worked for many years 
in the San Joaquin Valley for Standard of California, Tide 
Water Associated, The Texas Company, and other produc- 
ing concerns and had a lot of experience tucked under his 
belt before he attached himself to Drillex in 1949 as a tool- 
pusher for a tour of service in the Argentine. He came back 
early this year from that assignment and is probably by 
this time down in Venézuela doing a stint for Santa Fe Drill- 
ing Company. He is a former big league baseballer—pitched 
with Pittsburgh Pirates in 1924 and also put in a couple of 
seasons with the San Francisco Seals. Personally, we have 
never been able to make the baseball team although we have 
long been rcognized as a pretty sharp performer behind the 
plate—the dinner plate, that is. Buck proudly claims that 
about 1948 when he was working for Dunlap and Graham 
on a Continental well, his crew ran 80 stands of drill pipe 
and put the kelly on in 58 minutes, which he still thinks is a 
historical performance. 


YACHTSMAN STEERS FOR CANADA 


Comes now late word that O. I. “Tork” Torkelsen, vice 
president of British American Oil Producing Company’s 
western division, has been transferred to Toronto, Canada, 
as coordinator of exploration and production. Tork is a 
collegiate looking chap who hails originally from Minnesota 
but struck out for the west early enough to complete his edu- 
cation at the University of California. From this noted insti- 
tution he graduated with a degree in geology and promptly 
attached himself to the Reiber Geophysical Company. Fol- 
lowing two years with this organization he began operation 
as a consultant in Los Angeles and had quickly acquired 
substantial assignments in California, Texas, and New Mex- 
ico. He began work with British American in 1939 as a geol- 
ogist and has since steadily climbed to the position of vice 
president. Outside of work Tork finds keen pleasure in 
yachting and another strange nautical pastime, known as 
ship; captain, and crew. He is well liked out on the coast and 
he and his pretty wife are going to be badly missed by the 
many Angelenos who have come to know them as friends. 


HEROIC EFFORT TO CLARIFY SITUATION 


By way of last minute news, we are told that at the North 
Texas Oil and Gas men’s annual meeting at Wichita Falls, 
operators and contractors indulged in a prolonged discus- 
sion of pipe procurement. How to make application for It 
and, having made application, what are the chances of get- 
ting it, were the two main items of debate. Our Wichita Falls 
operative tells us that while the questions remain un- 
answered, the heroic efforts of two gentlemen, namely, Brian 
Payne and Jerry Vinson, to unravel the tangled skein of red 


tape in which pipe allocation is enmeshed, were worthy of 


the highest commendation. 
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Producing formation 


Gravity Produc- | Average 
“Ari tive acres | thickness 
_ feet) 





ALABAMA 
ei 


ARKANSAS 
Reynolds, Cotton Valley; Jur. . 
Reynolds; J 
Tokio, Hosston, Blossom, 

Meakin, Graves; Cre...... 
Reynolds, Cotton Valley; Jur.. 
Nacatoch; Cre U............ 
Nacatoch; Cre U............ 
Tokio, Nacatoch; Cre U...... 
Nacatoch; Cre U............ 
Cotton Valley, Reynolds; Jur. 


-|*Cotton Valley, Reynolds; Jur. 


ET 
Rodessa; Cre L.. 
Cotton Valley, Reynolds, ‘Jones 
LS eS een 
Nacatoch, Graves, Tokio, 
Meakin; Cre U 


Buck Range, Tokio, Glen Rose, 


Hosston; Cre 
Nacatoch; Cre U............ 


CALIFORNIA 


Etchegoin, Temblor, Vaqueros; 

Mio, a ca oe 
Etchegoin, Temblor; Pli, Mio. 
San Joaquin, Etchegoin; Pli. . 
SE” SSSR 
a 


Etch, Temblor; Pli, Mio...... 
PCI IO oo nie Ko 25 aos 01 
Avenal; a ee 
Etch, Sta Margarita; Mio, Pli. 
Stevens; ie oer 
8 Pr rere ree 
WORM EOD oe dss. 5 55.4 shin 
Kern River; Pli. Vedder; Mio.. 
San Joaquin Clay, Etch, 

_ ER 
Etchegoin, Chanac 
Stevens, Vedder 
DE igs er ne sak an 
rr 
eS —, ere 
oe ee : 
Temblor, Avenal; Mio, Eoc. . . 
Etchegoin; Pli.............. 
Etchegoin; Pli, Mio.......... 


Etchegoin, Maricopa; Pli..... 
Chanace, Sta Margarita....... 
WES RE ssa: s osc oo 0 oyna 
Stevens; BRIO... 6.6. cet 


pe) eee 
— PMI cess craic os Weer Greene 

aa. 
Mio BME hex Glte-c crciclons iieok & 6a 


Jewett-Vedder; Mio.......... 
be 
Shale, Vedder; Mio.......... 
ceded cane nscd dae 
PRRs oie oer ences eee 


Vaqueros; Mio. Leet east 
Sisquoc; Mio.. = 
Modelo; Mio.. 








19.0 


41. 5-44 
32.0 


.| 22.0-33. 
43 .0-67. 


20.5 
33.0 
14. 1-22 


36.0 


.| 39.0-45. 
34.0-47. 
19.0-36. 


23. 0-32. 
19.0-33. 


33 .0-44. 





0 2,040 30 
1,680 30 
0 2,000 15 
0 4,640 | 83;25 
1,380 10 
7,740 20 
0 2'100 27 
2:640 15 
0 4240 | 10; 100 
2,740 106 
1,640 75 
0 2,300 25 
0 4,390 42 
0| 29,500 50 
0 3,180 20 
0 780 12 


0 2,600 625 
0 5,200 50 
12,500 50 

4,000 45 

900 225 

6,100 17 

1/200 130 

3,200 360 

9,500 180 

2,700 320 

0 3,700 300 
350 60 

2,500 125 


0 18,500 


1,800 88 
2,100 290 
0 3,300 25 
1,200 15 
4,000 80 
6,900 130 
16,600 850 
2,000 80 
0 1,750 350 
17,500. 65 
1,800 55 
2,800 150 
5,200 200 





















| 





| Estimated | 






































































































































































































75-400 

















































































































582 200 
1,600 35 
800 10 
1,950 220 
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*Reynolds abandoned 1944 (Cotton Valley — 
*Includes condensate of approximately 3000 M bbl cumulative to 1-1-48. 
tIncludes Cymric, much enlarged after 1944. 
tIncludes condensate of approximately 7000 M bbl cumulative to 1-1-48. 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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Annual production (thousands of barrels) 
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(Continued next month) 


From The Petroleum Data Book, Second Edition, which carries 750 pages of information on the petroleum industry. 
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Discoverer of Cuyama 
l'o The Petroleum Engineer: 

| am greatly amazed at a statement 
by Mr. Richard Sneddon in his ar- 
ticle, “A Look at the California Oil 
industry” (November, 1950, Page 
\-37.) After developing a thesis about 
the kind of people who make discov- 
eries of new oil fields, in which he 
seems to be trying to lead up to the 


Richfield Oil Corporation should 
have discovered oil in the Cuyama 
Valley, he gets around to the state- 
ment: 


“One of the most interesting 
California discoveries of recent 
years is Cuyama, . . . in which 


Richfield Oil Corporation has 
been definitely the party of the 
first part.” 





idea of how natural it was that the 


This statement is definitely wrong. 





difference 
1 column © 
the true spe 





All well informed people know who 
discovered oil in the Cuyama Valley, 
and the prime discovery by the Nor- 
ris Oil Company, with George Hadley, 
an enterprising old man in his seven- 
ties, as its geologist, is recognized in 
all official publications of the Staite of 
California and informed publications 
of the oil industry and newspapers of 
the area surrounding the Cuyama, in- 
cluding those at Bakersfield, Taft, 
Santa Maria, and Ventura. There was 
only one pioneer discovery, made Jan- 
uary 1, 1948, by the Norris Oil Com. 
pany at the foot of White Rock Bluff, 
and Richfield’s determination to drill 
was evidently not made before that 
date. They did not get drilling started 
until about four months later . . . The 
discovery well which gave impetus to 
the development of the valley and led 
to Richfield’s well publicized pro- 
gram, gave quite a convincing show as 
a producer, starting out with a flow 
of about 250 barrels per day of clean 
oil, and produced from the Santa Mar- 
garita sand for nearly a year, after 
which, on being deepened, it has es- 
tablished itself as a successful well... 

Mr. Sneddon’s appraisal of the kind 
of people who find new oil fields needs 
revision so far as this case is con- 
cerned, where no major oil interests 
and no scientific geologists gave help 
worthy of mention, or even moral sup- 
port, while over a period of years 
more than 20 wells were drilled in 
vain and a few people with common 
sense and practical understanding 
eventually proved that there was oil 


where major companies and their geo- 


logists predicted none, It was told af- 
ter the discovery that geologists on 
meeting each other exchanged as 
greetings an old Indian Sign, in which 
they lifted the right hand, placed the 
left hand over the eyes, and said with 
somewhat of a moan, “Cuyama! Cu- 
yama!” 


Halvern L. Norris 


Norris Oil Company 
Ventura, California 


Editor’s Note: 


With respect to Mr. Norris’ letter, it is quite 
true that he drilled the first producing well in 
Cuyama Valley, a fact with which | was thor- 
oughly familiar at the time | wrote the article 
in question. 

I should point out, however, that | was not 
writing the story of Cuyama but wos merely 
trying to highlight in the limited space of two 
pages significant events so far as the Califor- 
nia oil industry at that moment was concerned. 

| dislike to take the credit away from Mr. 
Norris or any other pioneer operator but | still 
believe in all fairness that the significant find 
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A New Mid-Continent 
Store Address /// 


In the “Land of Enchantment” and in this new oil- 


active area— Mid-Continent has established a new 


HOUSTON, TEXAS 
MIDLAND, TEXAS 

NEW YORK CITY, N. Y. 
SHREVEPORT, LA. 
TULSA, OKLAHOMA 
“ARDMORE, OKLAHOMA 
*BRECKENRIDGE, TEXAS 
CASPER, WYOMING 


outpost — The completely stocked Farmington 


branch. The equipment available is the best and 


GREAT BEND, KANSAS 
HOBBS, NEW MEXICO 


the trained men handling it are experienced in sup- 


plying operators in New Mexico oil fields. With this ABILENE, TEXAS 


ons a TEXAS 


new store location Mid-Continent again says — CASPER, WYOMING 


ELK CITY, OKLAHOMA 
EUNICE, NEW MEXICO 
FALFURRIAS, ow 
FARMINGTON, 
GAINESVILLE, Texas 
GREAT BEND, KANSAS 
HOBBS, NEW MEXICO 
HOUMA, LOUISIANA 
HOUSTON, TEXAS 


wherever there is oil — you'll find the blue neon 


derrick sign symbolizing service and supply. 


DIVISION AND DISTRICT OFFICES 


KERMIT, TEXAS 

LOS ANGELES, CALIF. 
NATCHEZ, MISS. 

NEW ORLEANS, LA. 
OKLAHOMA CITY, OKLA, 
REFUGIO, TEXAS 

*SAN ANGELO, TEXAS 
SAN ANTONIO, TEXAS 
SNYDER, TEXAS 
WICHITA FALLS, TEXAS 
WICHITA, KANSAS 


(*Indicotes Soles Office) 


FIELD STORES 


KERMIT, TEXAS 


MAGNOLIA, ARKANSAS 
NATCHEZ, MISS. 

NEW IBERIA, tA. 

ODESSA, TEXAS 

OKLAHOMA CITY, OKLAHOMA 
PAULS VALLEY, OKLAHOMA 
PLAINVILLE, KANSAS 
REFUGIO, TEXAS 
SHREVEPORT, LA. 

SNYDER, TEXAS 

SUNDOWN, TEXAS 


WICHITA FALLS, TEXAS 


MIN-CONTINENT 
> bly Cor ompany 


General Offices Mid-Continent Bldg. FORT WORTH, TEXAS 





THE 


WORLD’S LARGEST INDEPENDENT OIL FIELD 
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in Cuyama Valley was Richfield's strike in the 
Diblee sand. There is no question, of course, 
that the Norris Oil Company's prior efforts 
stimulated that discovery too, but the quantity 
of oil produced from the Margarita sand in the 
meantime has made little impression on the 
status of the California oil industry, whereas 
Diblee production has been a consequential 
factor in a great many ways. 

| note that another Cuyama well has been 
recently completed in the Margarita sand and 
| hope for the sake of Mr. Norris that many 
more will be brought in, so that eventually 
through sheer preponderance of quantity he 
will receive the recognition he deserves. 

My respects to the Norris Oil Company, 
drillers of the first producing well in Cuyama, 
and if even unwittingly | have created another 
impression, herewith my profoundest apologies! 


—R. Sneddon 


What's Right! 
To The Petroleum Engineer: 


I have received a copy of the ad- 
vance proof entitled “What’s Wrong 
With Being an Oil Company?” by 
Ernestine Adams. | think this is a 
fine “new angle” approach to cover 
the “rich oil man” emotional type 
publicity that has been pointed at the 
petroleum industry during the last few 
years. My only comment is that, fine 
as The Petroleum Engineer magazine 
is, this article should go into a maga- 
zine that has national distribution 
such as The Saturday Evening Post or 
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ou require Piston 
Rings that last longer. France 
Power Piston Rings are cen- 
trifugally cast as well as 
“HEAT-TENSIONED”. These 
features assure you remark- 
able wearing qualities, cor- 
rect uniform radial pressure 
without loss of tension or 
warpage in service... 
CRIMPED STEEL EXPAND- 
ERS for all types of Oil Rings. 


FRANCE PACKING CO. 


To obtain more information on products advertised see page E-49 
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perhaps Reader’s Digest. I hope that 
an effort will be made so that its {y]] 
impact will be felt where it will do 
the most good. 


J. Ed Warres 


King, Warren, and Dye 
Midland, Texas 


Wants Reprints 
To The Petroleum Engineer: 


I have been fortunate enough to see 
a proof of the article, “What’s Wrong 
With Being an Oil Company,” and 
feel that Miss Adams is to be compli- 
mented very highly on her rebuttal of 
all the criticism which has been di. 
rected against the oil companies. 

I would like to have fifty copies of 
this article for distribution, and would 
appreciate your informing me how | 
may obtain them. 


Paul S. Benedum 


Hiawatha Oil and Gas Company 
Pittsburgh, Pennsylvania 


Editor's Note: Copies of the article are 
obtainable upon request. 


Steel for Deep Wells 
To The Petroleum Engineer: 


Can you tell me about how much 
steel is used in completing today’s 
deep oil wells? 

Warren Hoffman, 
Centralia, Ill. 


Editor’s Note: Although it is difficult to tell 
how much drilling rig steel is used per well 
drilled, the amount of steel used in a completed 
oil well, that is, left on the location, is about as 
follows for wells of the given depths: 


Depth of Total weight 
well, ft Item _ of steel, tons 
4000 oil string .................... 40.0 

surface pipe ................ 25.0 
Ss eee 10.0 
Do 3.0 
wellhead & fittings ... 2.0 
pumping unit, etc. ...... 5.0 
85.0 

8000 oil string -................... 100.0 
surface pipe ................ 25.0 
intermediate pipe ...... 50.0 
i ee 25.0 
("Spee eee 6.0 
wellhead & fittings ... 5.0 
pumping unit, etc. ...... 15.0 
226.0 

12000 oil string —............... 160.0 
surface pipe -~..............- 25.0 
intermediate pipe -.... 100.0 
I sina tiancoctiesocies 40.0 
2S Seer 10.0 
wellhead & fittings ..... 10.0 
pumping unit, etc. ... 29.0 
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One-third of Income for Exploration 


Oil-finding costs rose to new high level in 1950 — It costs 
five times as much as it did in the pre-war years 1935-37. 


On producers in the United States 
spent one-third of their gross income 
from crude oil in 1950 in exploration 
for new sources of oil supply. Ex- 
penditures in the search for oil re- 
serves in 1950 aggregated $1,439,- 
350,000, which comprised 33.4 per 
cent of the total working interest mar- 
ket value of all the crude oil produced 
during the year. Production of crude 
oil in 1950 totaled 1,971,845,000 bbl. 
The value of this oil, after deducting 
royalty interests, amounted to $4,299.- 
114,000. 


Replacement costs of oil reserves in 


—_—_. 


*Petroleum consultant, Dallas, Texas. 
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H. J. STRUTH* 


the United States rose to a new high 
level in 1950, when initial finding 
costs averaged 70.6 cents per bbl. 
This compares with an average find- 
ing cost in 1949 of 52.5 cents per bar- 
rel, and a pre-war, 1935-37, average 
cost of only 13 cents per barrel. These 
figures represent only the cost of find- 
ing oil in the underground reservoirs. 
They do not include costs incurred in 
the development of oil production, nor 
the cost of producing oil in established 
oil fields. 

Depletion of oil fields makes neces- 
sary the continued, unrelenting search 
for new sources of oil supply. The 
facts prove, however, that the replace- 
ment of oil reserves today is costing 
the oil industry over five times as 
much as it cost to find oil in the pre- 
war years 1935-37. Furthermore, cap- 
ital expenditures involved in explor- 
ing for new oil reserves are nearly 
seven times greater than those incur- 
red in 1935-37. Average annual ex- 
penditures for exploration in the last 
three years, 1948-50, were $1,276,- 
730,000, compared with annual ex- 
penditures in 1935-37 of $187,648,- 
000. 

While the oil industry drilled in 
1950 the greatest number of explora- 
tory wells in its history, the results, 
from the standpoint of reserves dis- 
covered, were not commensurate with 
expenditures of capital and effort. Ex- 
ploratory drilling activity was nearly 


16 per cent more than in 1949, while 
reserves discoveries credited to this 
activity amounted to 15 per cent less 
than in 1949. At the same time, ex- 
penditures for exploration were 14 
per cent greater. Efforts of oil men to 
locate new, proved reserves in 1950 
attained new heights, when 16,249 
exploratory wells were drilled. This 
compares with 14,025 such wells 
drilled in 1949. These are wells drilled 
in the search for new oil reserves, in- 
cluding all dry holes drilled in explor- 
ation and in the development of pre- 
viously discovered fields. 

New petroleum liquids reserves 








TABLE 1. 1950 petroleum exploration 
expenditures. 





(Preliminary estimates) 


Cost per bbi 
(net working 
Tota! cost interest) 
ee $821.750,000 $.403 


Cost of carrying leases... ... 
— geophysical, and 
land department... . ; 


387,500,000 190 
142,600,000 -070 


Overhead and general office 87,500,000 043 
re . $1,439,350,000 $.706 
Exploratory wells drilled (1) 16,249 
Drilling cost per well (2) $ 50,572 
Total cost per well. $ 88,600 
New reserves discovered (bbl) 
New fields and new pays. 623,099,000 
Extensions to previous 
discoveries. . 1,759,391 ,000 
| ae 2,382,490,000 
Working interest (85.5% ).. 2,037,028,000 
Initial finding cost....... $.706 


(1) Includes wildcat oil producers and all dry holes drilled 

(2) Includes cost of equipping producing wells 

Sue revisions in previous estimates of 946,257,- 
000 s 
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FIG.2. 


credited to the year 1950 were esti- 
mated to have aggregated 3,328,747,- 
000 bbl, according to studies recently 
completed by the Joint Committee on 
Reserves of The American Petroleum 
Institute and The American Gas Asso- 
ciation. This compares with the Com- 
mittee’s estimate in 1949 of 3,574,- 
621,000 bbl, and a total, in 1948 of 
1,265,764,000 bbl. These totals in- 
clude all oil reserves added by new 
field discoveries, extensions to prev- 
iously discovered fields, and by re- 
visions in previous estimates. A break- 
down of these estimates indicates that 
about 946,000,000 bbl credited to 
1950 represented revisions in prev- 
ious estimates. This means that the 





quantity of new reserves found in new 
fields, and by extensions to older 
fields, aggregated about 2,382,000,- 
000 bbl, compared with a correspond- 
ing credit in 1949 of about 2,798,000,- 
000 bbl. 

About 58 per cent of the money 
spent for exploration in 1950 was 
charged to drilling exploratory wells. 
The average cost per well, including 
equipment of producing wells, 
amounted to $50,572. The cost of car- 
rying leases, geological, geophysical, 
and overhead expenses is estimated 
to have aggregated about $617,000,- 
000, and comprised about 42 per cent 
of the total expenditures. The addition 
of these costs to the cost of drilling 








TABLE 2. Cost of exploration 


and value of oil produced. 


























Working Value of Per cent 
Gross crude interest working Exploration of working 

: production (85.5%) Average | interes’ expenditures interest 

Year (thousand bbl) (thousand bbl) price (th d$) (th d value 
ner ree 1,677,904 1,434,608 $1.20 $1,721,530 $ 517,659 30.1 
SERIES Sees Ape gies 1,713,655 1,465,175 1.20 1,758,210 731,207 41.6 
1946 Sc colate alec ues 1,733,939 1,482,518 1.39 2,060,700 826,186 40.1 
Dy ieeck cstcuere ees 1,856,987 1,587,724 1.92 3,048,430 904,332 29.7 
1948 ee Re ee ee ee 2,020,185 1,727,258 2.59 4,473,598 1,135,476 25.4 
Ee oceans eee 1,841,940 1,574,859 2.54 4,000,142 1,255,367 31.4 
BSS ae SAR pee 1,971,845 1,685,927 2.55 4,299,114 1,439,350 33.4 
MMI 2 et rani Misiones 12,816,455 10,958,069 $1.95 $21}361,724 $6,809,577 31.8 

TABLE 3. Cost of finding oil in new fields by wildcat. drilling (extension 

drilling excluded). 

- Total 
1947. 1948 1949 1950 4 years 

New reserves found (Mill)..........:...... 505 461 983 623 2,572 
Working interest (Mill)................... 432 394 840 533 2,199 
Discovery wells drilled,.................2. 660 783: 880 980 3,303 
UE MUNIN So tsc csc bacscegackeces ss 3,750 4,437 4,635. 4,855 17,677 
Total wells Grilled .....o x. occ cccec ese’ 4,410 5,220. - 5,515 5,835 20,980 
Drilling and equipment cost (thousand §$)... . 374,860 443,700 479,805 504,700 1,803,065 
Other costs (1) (thousand $).........:..... x 143,881 ". 150,860 156,500 565,275 
Total cost (thousand §)..................5 488,884 587,581 630,665 661,200 ° — 2,368,340 

Fatiiel cont per Hb). ts coc ccc eeteees $1.13 


1) Includes leases, geological, geophysical, and overhead costs. 


$1.49 ° - $ .75 $1.24 $1.08 
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operations brought the total average 
expenditure per well to $88,600. In 
the last three years, the average ex- 
penditure per exploratory well drilled 
in the United States has amounted to 
about $88,823. This compares with 
an average cost in 1935-37 of about 
$32,578 per well. 

The rise in costs of exploratory op- 
erations of the oil industry is indi- 
cated by the relative average expendi- 
tures per well. Increased labor and 
equipment costs, as well as materially 
higher lease rental payments, have in- 
creased expenditures per exploratory 
well by about 172 per cent since 
1935-37. Thus, for every dollar in- 
curred in drilling such wells in the 
pre-war period, it now costs $2.72. 
While crude oil prices have increased 
during this period, from $1.08 per 
barrel to $2.56 per barrel, it is nec- 
essary today to drill 21% times as many 
wells as formerly, in order to main- 
tain an adequate back-log of reserves. 
The oil industry used to find quite a 
few 100,000,000 bbl oil fields, which 
were classed as major discoveries. To- 
day, however, despite the more in- 
tense search for oil, with 214 times as 
many exploratory wells drilled, a ma- 
jority of the new oil fields discovered 
fall far -below the rating of “major” 
discoveries. Oil is harder to find to- 
day, and it requires far greater effort 
and expense to maintain the margin 
of reserves needed to meet the: grow- 
ing future demand for petroleum. 

In the face of the facts cited here, 
it is difficult to understand how the 
oil industry could be expected to ac- 
cept a reduction in the statutory de- 
pletion allowance. Administration of- 
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TABLE 4. Cost of exploration and oil finding cost in the United States. 





Initial Revised 
rves Working reserves 
found* interest * found* 
Years (a) (85.5%) ) 
1944 1,243 1,063 2,148 
1945 1,581 1,352 2,569 
1946 1,635 1,398 2,457 
1947 1,892 1,618 2, 
1948 2,270 1,941 2,663 
1 2,798 2,392 3,105 
1950(p) 2,382 2,037 —= 
1935—37 1,637 1,449 2,431 
1936—38 1,848 1,635 2,662 
1937—39 1,744 1,543 2,480 
1938—40 1,441 1,275 2,311 
1939—41 1,150 1,018 2, 
1940—42 919 813 1,844 
1941—43 876 775 1,701 
1942—44 964 1,822 
1943—45 1,231 1,089 7155. 
1944—46 1,486 1,315 2,391 
1945—47 1,702 ‘ 2,616 
1946—48 1,932 1,652 64 
1947—49 2,320 1,984 2,864 
1948—50 483 2,123 -- 


(a) Oil found in new fields and extensions to previous discoveries. 


(b) Revisions in previous estimates 


ted to original discovery years. 


(c) Wildcat oil wells and all dry holes drilled in exploration and development. 
(d) Includes lease, geological, geophysical, and overhead costs. 


(p) Preliminary. 





Other . ; 
Working Exploratory Drilling costs Total Initial Revised Cost per well 
interest * wells cost (Thousand $) cost cost ~ cost per — _ 
(85.5%) drilled (Thousand $) (d) (Thousands $) bb bbl Drilling Total 
1,858 7,503 $240,479 $277,180 $517,659 $.487 $.278 $32,051 $68,994 
2,196 8,187 365,557 365,650 731,207 541 .382 44,650 89,313 
,100 9,403 420,386 405,800 826,186 .591 .393 44,708 87,864 
2,544 10,401 481,982 422,350 904,332 .559 355 46,340 86,947 
2,278 12, 602,575 523,901 1,135,476 585 .499 46,890 88,364 
2,655 14,025 696,622 558,745 1,255,367 .525 473 49,670 89,505 
_ 16,249 821,750 617,600 1,439,350 .706 — 50,570 88,600 
(Three-Year Moving Averages) 
2,078 5,760 67,318 120,330 187,648 130 090 11,687 32,578 
2,276 6,161 75,277 132,624 207,901 127 091 12,218 32,745 
2,120 6,525 83,779 146,834 231,613 150 109 12,840 35,496 
1,976 6,607 88,836 157,154 245,990 193 124 13,446 37,23: 
1,744 6,969 101,696 170,820 272,516 268 . 156 14,593 39,104 
1,578 6,750 111,351 173,519 i 350 181 16,496 42,303 
1,454 6,679 133,644 196,696 330,340 426 .227 20,010 49,459 
1,558 6,717 174,083 228,890 402,973 472 .258 25,917 59,993 
1,843 7,464 257,027 295,820 552,847 508 .300 34,435 
2, 8,364 342,141 349,543 691,484 526 .338 0, 82,698 
2,237 9,330 422,642 397,933 820,575 545 367 45,299 87,950 
2,263 10,884 501,647 453,683 955,330 578 422 46,086 87,765 
2,449 12,428 593,726 504,665 1,098,391 .553 448 47,785 88, 
—_ 14,374 706,982 569,748 1,276,730 .601 — 49,043 88,823 
*Millions of barrels 








ficials in Washington, who contend 
that the depletion allowance is a “tax 
loophole” and that the rate should be 
reduced to 15 per cent, instead of 
2714 per cent, apparently recognize 
the need for some allowance, which 
they have arbitrarily placed at 15 per 
cent. What they probably do not real- 
ize is the fact that the oil industry is 
actually expending 33.4 per cent of 
the gross value of crude oil in its 
search for new reserves. In the last 
seven years, the oil industry spent 


$6,809,577,000 for exploration, which 
comprised 31.8 per cent of the work- 
ing interest value of all the crude oil 
produced during that period. Any re- 
duction in the depletion allowance 
would obviously discourage oil op- 
erators and would necessitate re- 
trenchment in exploration activities. 
Nothing should be permitted to inter- 
fere with the efforts of oil men to con- 
tinue their vigorous search for new 
oil reserves, particularly during these 
critical times, when oil is so vital to 


FIG. 4 
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\— cost PER WELL 


the welfare and defense of our nation. 

Many persons outside of the petro- 
leum industry do not realize the tre- 
mendous sums of capital required to 
find a new oil field. The public hears 
about a new oil strike, and visualizes 
“liquid gold.” The public does not 
hear about the many, costly dry holes 
that are drilled each year in the search 
for new oil fields. In the last 4 years, 
for example, it was necessary to drill 
on the average 514, dry holes to locate 
one producing oil well in a new, unex- 
plored area. That means 84 per cent 
of the wells drilled in new territory 
were dry holes. The cost of such wells, 
including drilling, equipment, leases, 
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rABLE 5. Trend of reserves discoveries 
per exploration cost dollar. 





Reserves 
Total found per 
annual _dollar spent 


Annual discoveries* in exploration 
Period expenditures (barrels) (barrels) 
1935-37 $187,648,000 1,637,000,000 8.7 
1936-38 207,901,000 1,848,000,000 8.9 
1937-39 231,631,000 1,744,000,000 7.5 
1938-40 245,990,000 1,441,000,000 5.9 
1939-41 272,516,000 1,150,000,000 4.2 
1940-42 284,870,000 919,000,000 3.3 
1941-43 330,340,000 876,000,000 8.7 
1942-44 402,973,000 964,000,000 2.4 
1943-45 552,847,000 1,231,000,000 2.2 
1944-46 691,484,000 1,486,000,000 2.1 
1945-47. 820,575,000 1,702,000,000 3.1 
1946-48 955,330,000 1,932,000,000 2.0 
1947-49 1,098,391,000 2,320,000,000 2.1 
1948-50..... 1,276,730,000 2,483,000,000 1.9 
Year 1950 1,439,350,000 2,382,000,000 1.6 
® Initial reserves found through new fields and by ex- 


tensions to previously discovered fields. 








eeological, geophysical, and overhead 
expenses, averaged about $112,000 
each. As it was necessary to drill 61, 
wells, of which only one was a pro- 
ducer, the cost incident to the dis- 
covery amounted to about $700,000. 
Relatively few oil operators could af- 
ford such expenditures without the 
271% per cent depletion allowance. 
The cost of finding oil in unproven 
areas is believed to have exceeded 
$1.00 per bbl in the last four years. 
[he writer’s studies indicate that the 
cost of reserves found in new fields in 
1950 was approximately $1.24 per 
bbl. In the last four years the average 
cost has been about $1.08 per bbl. In 
1950, the industry drilled 980 discov- 
ery wells in unproved areas, and also 











drilled 4855 dry holes in the effort to 
locate new fields. The cost of these op- 
erations, including drilling, leases. 
geophysical, geological and overhead, 
amounted to about $661,200,000. New 
reserves credited to these operations 
amounted to 623,000,000 bbl, or a net 
working interest of 533,000,000 bbl, 
making the average cost $1.24 per 
barrel. 

A break-down of oil finding costs 
for the year 1950 indicates an average 
cost of oil discovered by extension 
drilling of about 51 cents per bbl. 
The average cost of all new reserves 
found in 1950, by new field and ex- 
tension drilling was 70.6 cents per 
bbl, Allocation of expenditures to new 
field exploration and extension drill- 
ing operations places the cost of wild- 
cat wells, in unproved areas, at an 
average of $112,000 per well, while 
the cost of all other exploratory drill- 
ing amounted to an average of $74,- 
000 per well. About 46 per cent of the 
money spent for exploration is charge- 
able to new field drilling, while 54 per 
cent is consumed in extension drill- 
ing operations. A major share of the 
cost of drilling more than 15,000 dry 
holes in 1950 is chargeable to explo- 
ration, since practically every dry 
hole drilled represents exploratory ef- 
fort, either to find a new field, extend 
the limits of older fields, or to locate 
new production horizons in estab- 


lished fields. 


Highly significant to the petroleum 


industry, as well as to those who would 
reduce the industry’s depletion allow- 
ance, is the fact that while exploration 
expenditures are nearly seven times 


FIG. 5 


greater than in the pre-war period 
1935-37, exploration results have di. 
minished to only one-fifth of those at. 
tained in the pre-war period. The most 
effective demonstration of this js 
shown by the fact that in the three 
years, 1935-37, the oil industry found 
an average of 8.7 bbl of reserves for 
each dollar spent for exploration. 
while in the last three years, 1948-50. 
discoveries averaged only 1.9 bbl of 
new reserves discovered for each dol- 
lar spent for exploration. These facts 
make it clear that a constantly greater 
share of the industry’s returns from 
crude oil must be spent each year to 
maintain the nation’s petroleum re. 
serves at an adequate level. 

The cost of finding oil is measured 
primarily by dividing the total ex. 
penditures incurred in exploration by 
the quantity of new oil reserves dis- 
covered initially in new fields and by 
extensions to previously discovered 
fields. The actual cost to the producer, 
however, is the dividend after deduct- 
ing royalty oil, which is cost free. In 
1950, the net discoveries of crude oil 
amounted to 2,037,000,000 bbl, which 
involved exploration expenditures of 
$1,439,350,000. The initial finding 
cost, therefore, was 70.6 cents per bbl. 
Estimates of the Joint Committee on 
Reserves indicated a decrease in the 
quantity of oil found in 1950, which 
resulted in an increase in the unit oil 
finding cost of about 18 cents per 
barrel. 

Revisions in previous estimates of 
reserves discoveries, when allocated 
back to the years of original discov- 
ery, have the effect of reducing initial 
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unit costs of finding oil. Such incre- 
ments have had the effect, for exam- 
ple, of reducing the initial finding cost 
in 1935-37 from 13 cents per bbl to 
9 cents per barrel. Back credits of re- 
visions in initial estimates increased 
discoveries from an average of 1,637.- 
000,000 bbl to an ultimate credit of 
2,431,000,000 bbl. During the six-year 
period, 1944-49, such credits resulted 
in an average downward revision in 
initial finding costs of about 15 cents 
per barrel. The average finding cost 
during the three-year period, 1947-49, 
based upon original estimates, 
amounted to 55.3 cents per barrel. 
Subsequent revisions in original esti- 
mates reduced the average cost to 44.8 
cents per bbl. Upward revisions in 
estimates compiled by the Committee 
on Reserves, and included in the total 
discovery credits to the year 1950. 
amounted to about 946,000,000 bbl. 
This quantity has been allocated to 
several prior years, in accordance with 
the author’s method of crediting such 
oil to original discovery years. The re- 
sults are believed to represent a more 
accurate conception of oil finding 
costs. 

Over a period of 15 years, 1935 
through 1949, annual credits for re- 
visions in previous estimates have 
added about 38 per cent to the re- 
serves discoveries originally credited 
to new fields and extensions. Projec- 
tion of this experience would indicate 
the probability that ultimate discov- 
eries credited to the year 1950 may 
be in the order of about 3,280,000,000 
bbl. The ultimate effect of such credits 
may reduce 1950 oil finding costs to 
about 55 cents per barrel. 


While subsequent revisions in an- 
nual reserves discovery estimates re- 
duce initial oil finding costs, it usually 
takes about eight years to realize the 
full effect of such revisions. The com- 
pilation of 3-year moving averages of 
discoveries and costs shows that the 
maximum reduction in initial finding 
cost amounted to 22 cents per bbl 
in 1942-44, while credits due to 1950 
revisions had the effect of reducing 
average costs about 11 cents per bbl 
between 1947-49, Ascending cost ra- 
tios must necessarily be considered in 
projecting the probable effect of fu- 
ture revisions upon initial oil finding 
costs. The important point now is the 
fact that it cost the oil industry 70.6 
cents for each bbl of new reserves init- 
lally discovered in 1950. 

_ The price of crude oil has a highly 
important bearing upon the course of 
exploration activity. During the war 
years. when oil prices were pegged at 
relatively low levels, exploration ac- 
tivity levelled off, and reserves dis- 
coverics declined to a relatively low 
level. After the war, when price ceil- 
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ings were removed, oil prices ad- 
vanced and were accompanied by a 
sharp increase in exploratory drilling, 
which resulted in a material increase 
in reserves discoveries. In the last 
three years, the price of crude oil has 
averdged $2.56 per bbl, which spur- 
red exploratory drilling to a new high 
level of 14,374 wells, and increased 
average annual reserves discoveries to 
3,723,000,000 bbl. During the war 
years, when the price of crude oil 
averaged $1.16 per bbl, an average 
of only 6715 exploratory wells were 
drilled, which resulted in annual re- 
serves credits of 1,526,000,000 bbl. 
Since the war period, exploratory 
drilling has increased 114 per cent; 
crude prices have advanced 122 per 
cent; reserves discoveries have in- 
creased 130 per cent. 

Constantly rising costs of explora- 
tion have created a growing disparity 
between the relative dollar values of 
crude oil prices and oil finding costs. 
While the crude oil market dollar of 
1935-37 has advanced to a relative 
level of $2.37, the dollar cost of find- 
ing oil has increased to a relative level 
of $4.61. In the pre-war period, when 
the average price of crude oil at wells 
was $1.08 per bbl, the initial cost of 
finding a bbl of new reserves was 13 
cents. In the last three years, when 
crude oil was selling for $2.56 per 
bbl. oil finding costs have averaged 
60.1 cents per bbl. Meanwhile, for 
every dollar the oil industry spent for 
exploration in 1935-37, it must now 
spend an equivalent of $6.82. 


RELATIONSHIP OF EXPLORATORY 


DRILLING AND RESERVES 
DISCOVERIES TO PRICE 
OF CRUDE OIL 
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TABLE 6. Exploratory wells drilled, 
reserves discovered, and price of 
crude oil. 











(3-Year moving averages) 
Total reserves 


Exploratory credited* Price of 
Period wells drilled (Million bbl) crude oil 
1935-37 5,760 2,220 $1.08 
1936-38 6,161 2,731 1.13 
1937-39 6,525 2,794 1.11 
1938-40 6,607 2,248 1.05 
1939-41 6,968 1,807 1.06 
1940-42 6,750 1,509 1.11 
1941-43 6,679 1,442 1.17 
1942-44 6,717 1,629 1.20 
1943-45 7,464 1,929 1.21 
1944-46 8,364 2,425 1.28 
1945-47 9,330 2,634 1.52 
1946-48 10,884 3,286 1.97 
1947-49 12,428 3,518 2.35 
1948-50 14,374 3,723 2.56 


B 
3 


* Including oil found in new fields, extensions 
sions in previous estimates. 








Calculations based upon reserves 
information provided by the Joint 
Committee on Reserves indicate a 
decidedly favorable situation with re- 
spect to future availability of petro- 
leum. Since 1935, the nation’s proved 
reserves of petroleum liquids have in- 
creased from 14,492,000,000 bbl, to 
an estimated total at the close of 1950 
of 29,606,000,000 bbl. Meanwhile, the 
number of producing oil wells in the 
United States has increased to 460,- 
200, compared with a total in 1935 
of 340,990 wells. Currently, the aver- 
age quantity of reserves available per 
producing well is about 64,332 bbl. 
In 1935, the quantity of reserves avail- 
able from each producing well was 
only 42,500 bbl. The consistent 
growth in quantity of available re- 
serves per well is highly important 
to the nation’s welfare, both from the 
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standpoint of economy and national 
security. This favorable situation is 
due entirely to the relentless search 








TABLE 7. Producing wells and re- 
serves per well in the United States. 








total of 56,866 wells which had 
reached their economic limits as pro. 
ducers. Offsetting these abandon- 
ments, and contributing to the con. 
sistent upward trend in the nation’s 
productive wells, were new oil well 
completions aggregating 101,316 pro. 
ducers. Well abandonments during 
the last five years have averaged !],. 
373 annually, which indicates the im- 
perative need for an uninterrupted 
drilling program, In 1950, the indus. 
try drilled a total of 42,804 wells, in- 
cluding input wells. This year, the 
drilling program calls for the comple. 
‘tion of about 44,000 wells, which will 
be dependent largely upon the avail- 
ability of oil field equipment. 

The trend of reserves discovery rate 
per well drilled is downward. In the 
last six years, the quantity of reserves 
credited to wildcat drilling has de- 
clined 46 per cent. In 1945, discov- 
eries per wildcat well averaged 626, 
000 bbl, while in 1950 the average was 
338,000 bbl. Similar trends are re- 
vealed in discovery rates per well for 
all wells drilled and for all dry holes 
drilled. The average discovery cred- 


‘ A . ° Produci Proved Reserves . ° . 
for new reserves, which is dictated by wells —reserves* - per well ited to all wells drilled has declined 
the long-range oil supply program of Year Dec. 31 (Mill. bbl) since 1945 by 38 per cent, while the 
, 1935....... 340,990 14,492 42,500 . . 
the petroleum industry. SRR 349,450 15,160 43,380 rate per dry hole drilled is off 46 per 
In the last five years, 1946-50, the —1887....-.- penn — —_ cent. This is the result obtained by 
average quantity of new oil reserves 1939... 380,300 20,690 54,390 crediting revisions in estimates to 
found per producing well in new _ 1941..:..:. 399,960 21,873 54,690 original discovery years. Obviously 
fields amounted to about 761,000 bbl. i943... 4o7'i70 conan such oil cannot be credited to current 
In 1950, the rate was 636,000 bbl per Hott... 413,390 23,710 55,000 exploration activities, since it repre- 
: , 1945... ‘ . : : 
successful wildcat well. Extension 1946....... 421,460 24,027 57,008 sents under-estimates of previous dis- 
drilling in previously discovered areas 1s he S780 aust —* = ———. of — 
: ne. 1949... y Y credits, to r with new discoveries 
was far more lucrative, During the {#8 oe aa re , tog 


five-year period the average quantity 
of oil found per producer completed 
was 8,616,000 bbl. In 1950, the rate 
was 7,180,000 bbl per producer. An 
index of discovery rates in relation- 
ship to exploratory activity is found 


* Including natural gas liquids, partly estimated 
(p) Preliminary 


made in the last 6 years reveals a 





TABLE 8. Drilling and exploratory results. 

















oe ° Total 
by combining wildcat discovery wells 1946 1947 1948 1949 1950(p) 5 years 
and all dry holes drilled, exclusive of —_ Witdcats 
gas i Oil wells (New fields)................. 498 660 783 880 980 3,801 
gas wells, which Pitty, ? be used <n Gl wells (Bxt)...:........00.c0sc000- 141 142 177 233 245 938 
divisor to determine the incidence of I RE RRS 145 207 245 203 233 1.083 
reserves discoveries per exploratory I aia aca ccnevinasonssv 3,831 4,192 5,100 5,556 6,606 25,285 
well. In the last five years, the average Ne cash peic wien ais ssinonnwsi 4,615 5,201 6,305 6,872 = a 
quantity of new reserves found, Development dry holes.,................ 4,933 5,407 6,790 7,356 8,418 este 
through new fields and extensions to Total exploratory wells................ _ -_ = a i = 
il wells...........0:.000. 14771 17, Y 577 
older fields, amounted to 174,000 bbl ate sare retin OE 3, 3,183 2/584 2,776 2,684 14,320 
per well drilled. Estimates for 1950 ais ahs o7,412 «31,026 «36,747 «37,701 41,972 «174,888 
indicated a rate per well of only 147,- input wells.....-..sscscccescvseeseees 2,242 2,264 2,159 1,184 832 8,681 
000 bbl, as compared with an average Gia total oe. secseecseessesseees 20,054 33,200 «38,006 «38,885 «42,804 «183,539 
in 1949 of 200,000 bbl per explora- aaa, 
tory well. Composite results of wild- 0 welts completed...........0...000-+. 498 660 783 880 980 3,01 
: j i Reserves discovered (million)............ 323 505 461 983 623 8 
cat operations in the last five years Reserves discovered (million). .---------- 649 765 588 1,117 636 761 
have shown an average discovery rate 5, 
xtensions 
per producer completed of 2,316,000 Oil wells completed. .................... 141 142 177 233 245 938 
bbl Reserves discovered (million)............ 1,312 1,387 1,809 1,815 1,759 — 
ee : — Average per well (thousand)............. 9,305 9,768 10,229 7,790 7,180 8,6 
Preliminary studies indicate that (i icsite 
well abandonments in 1950 aggre- jit wells completed................0.2. 639 802 960 1,113 1.338 i= 
bs i ET eee ’ 9 ° 2 8 ’ Be: 
grated 12,511, which were offset about Rem doer (nig) 0000. Se ne ne ne 
two to one by new oil well completions 444) exploratory wells 
totaling 24,031 producers. In the last —_ Wells drilled*.................0000000. 9403 10.401 13,850 14.0056 2dg CEE 
anagrs +) . Reserves disco Ec cchiesaas 1,635 1,892 2,270 ‘ ‘ 97 
five years, the oil industry in the  {Yetage per on = RR 173 182 176 200 147 174 
United States has had to abandon a * Excludes wildcat gas wells. (p) Preliminary. 
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ACCURACY IN GAS TESTS 


With the following AC-ME and R.S. Specialties 
accurate tests and measurements are guaranteed. 


| CEMENT TESTING INSTRUMENTS 
: Super Pressure Consistometer 
Cement Curing Chamber | 
Cement Slurry Mixing Cells 
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Core Cutting Knife 
Laboratory Core Drills 
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High-Pressure Flood Pots 
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Recording Gravitometer 
Specific Gravity Balance 
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Standard Dead Weight Gauge 
Portable Dead Weight Tester 


LIQUID TESTING INSTRUMENTS 


Liquid Gravitometer 
Vapor Pressure Bombs 
Pressure Hydrometer Jar 
AC-ME Recording Specific Gravity Bombs AC-ME Recording 
Gravitometer-Controller Corrosion Test Bombs Gravitometer 
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” your copy Bulletin 
No. 50 Describing 
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Testing Instru- 
ments. 
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available for your 
convenience. 
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marked decrease in discovery rate per 
well in comparison with averages in 
1935-37. Average reserves credits to 
wildcat operations in the former pe- 
riod were 1,407,000 bbl, whereas the 
average in the last 6 years was 526,- 
000 bbl. 

That there is a definite need for a 
continued upward trend in drilling op- 
erations in the United States is re- 


vealed by the number of wells drilled . 


per million barrels of oil found. In 
1950, the oil industry drilled 6.8 ex- 
ploratory wells for each million bbl 
of reserves found. In the pre-war 
period, 1935-37, only 3.5 dt were 
drilled per million bbl found. The 
facts show that it was necessary in 
1950 to drill 6.3 dry holes to find a 
million bbl of reserves, whereas in 
1935-37, only 3.4 dry holes were 
drilled for each million bbl of oil 
found. Since 1935-37, the number of 
discovery wells drilled 
barrels of reserves.‘fotind has in- 
creased by 5 to 1. These facts empha- 
size the need for increasingly larger 
expenditures for exploration, and def- 
initely support the oil industry’s posi- 
tion with respect to the statutory de- 
pletion allowance. 

Reserves discovery data of the last 
16 years shows that 77 per cent of 
all the oil found by exploration. has 
been credited to extensions of prev- 
oiusly discovered fields, and revisions 
in previous estimates. Only 23 per 
cent of the oil was attributed to new 
field exploration. In 1950, about 81 
per cent of the total was credited to 
extensions and revisions. Over a pe- 
riod of 16 years, the oil industry found 


FIG. 8 





er million 





TABLE 9. Reserves discoveries related to drilling activity. 











Wildcats drilled - All wells drilled Dry holes drilled 
Reserves Reserves 
New reserves discovered discovered No. ype red 
discovered { No. = well No. wd well wells wel] 
(million bbl) wells (thousand) wells (thousand) t (thousand) 
A 1935-37. .......... 2,744 1,949 1,407} .. 25,994 105 5,542 402 
ia bin iknie k-a:t-0:6e mics 2,569 4105 626 24,833 104 7,646 385 
ME Mntdedecaaccele seas 2,457 4,615 532 7,412 90 8, 764 280 
ae 2,823 5,201 543 31,026 91 9,599 294 
MM Giictadisiednttscccews 2,663 6,305 422 36,747 72 11,890 224 
ea Ree 3,105 6,872 452 37,701 82 12'912 240 
Sa eee 2,730°* 8,064 338 41,972 65 15,024 18} 
Total 6 years.............. 18,495 35,162 526 199,691 93 65,835 28) 
+ New fields and extensions, with revisions in previous estimates credited to original discovery years. 


¢ Excludes input wells. 
* Adjusted for probable upward revision in 1950 estimate. 








TABLE 10. Wells drilled per million barrels of reserves found. 





Number of wells per million barrels found 
Wildcat and Total 





foundt Discovery development exploratory 

(million bbl) wells} dry holes wells 

Average 1935-37....... 1,637 0.1 3.4 3.5 
MEGS s Sadie ccbc5e 1,581 0.3 4.8 5.1 
Saar 1,635 0.4 5.3 5.7 
| SERRE ae 1,892 0.4 §.1 5.5 
SG eee ree 2,270 0.4 4.8 5.2 
I  isonci cparidees Aiba 58 2,798 0.4 4.6 5.0 
MSL coat Sascanak oss 2,382 0.5 6.3 6.8 
Total 6 years.......... 12,558 0.4 5.2 5.6 


+ Reserves found in new fields and by extensions, exclusive of revisions in previous estimates. 
t New fields and extensions. 








annual new field discoveries. Studies 
indicate that the ratio of ultimate re- 
serves credits to original discoveries 
of new fields, over a period of 16 
years, has averaged 4.1. In the last 
eight years, the median of these an- 


41,178,000,000 bbl of reserves, and 
produced 25,815,000,000 bbl. Despite 
the growing productive requirements 
for oil, the nation’s reserves during 
the 16-year period were increased 15,- 
363,000,000 bbl, which brought the 
proved reserves at the close of 1950 _ nual ratios was 514 times original new 
to a new high level of 29,606,000,000 _field discoveries. Average annual dis- 
bbl. coveries in new fields, during this pe- 

The allocation of oil discovered by riod, amounted to 431,000,000 bbl, 
extensions and revisions to original _ while ultimate credits by extensions 
discovery years provides a yard-stick and revisions brought the annual dis- 
for measuring the ultimate size of the | covery up to 2,242,000,000 bbl. This 


FIG. 9 
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TABLE 11. Petroleum liquid reserves, discoveries, and production. 





(Millions of barrels) 
- Ultimate Ratio, 
; reserves ultimate 
Reserves Extensions Allocation credited Adjusted credits to 
beginning New pools and Total oil : of extensions to original reserves, original 
Year of year discoveries revisions added Production Net increase and revisions discoveries end of year discoveries 
1935 14,243 955 330 1,285 1,036 249 1,620 2,575 19,506 2.70 
1936 14,492 860 950 1,810 1,142 668 1,988 2,848 21,212 3.31 
1937 15,160 940 2,850 3,790 1,328 2,462 1,878 2,818 22,702 3.00 
1938 17,622 825 2,325 3,150 1,265 1,885 2,373 3,198 24,435 3.88 
1939 19,507 360 2,140 2,500 1,317 1,183 2,042 2,402 25,720 6.67 
1940 20,690 315 1,685 2,000 1,409 591 2,162 2,477 26,788 7.86 
1941 21,281 455 1,620 2,075 1,483 592 1,907 2,362 27,667 5.19 
1942 21,873 280 1,700 1,980 1,470 510 2,017 2,297 28,494 8.20 
1943 22,383 345 1,265 1,610 1,594 16 2,138 2,483 29,383 7.10 
1944 22,399 515 1,574 2,089 1,778 311 2,149 2,664 30,269 5.10 
1945 22,710 440 1,870 2,310 1,836 474 2,206 2,646 30,222 6.00 
1946 23,184 323 2,370 2,693 1,850 843 1,921 2,244 30,616 6.90 
1947 24,027 505 2,211 2,716 1,988 728 1,873 2,378 31,006 4.70 
= 1948 24,755 461 3,805 4,266 2,167 2,099 1,124 1,585 30,424 3.40 
1949 26,854 983 2,592 3,57 1,999 1,576 657 1,640 0,065 1.60 
1950 28,430 623 2,706 3,329 2,153 1,176 _ 1,694* 29,606 2.70 
1951 29,606 = _ _ = _ — - — - 
Totals - 9,185 31,993 41,178 25,815 15,363 28,055 38,311 - 4. 10(a) 


* To balance proved — as vires 31, 1950" * : ol 
ian— , 1942-49, is times original discoveries credited. F io3 ‘ : wee : ca 
eel eaial aut: Joint Committee on Gheoress of The American Petroleum Institute and the American Gas Association. Slight differences in figures are due to author's revisions. 








established a ratio of 5.2 times origi- | about 35,000,000,000 bbl. This will, a producing operation. Natural gas 




























nal reserves discoveries. of course, only be accomplished over _ liquids produced as condensate from 
By crediting original discoveries _a period of perhaps the next eight to _oil wells are usually mixed with crude 
with reserves subsequently added by ten years, and will involve explora- oil and sold as such at the well. Esti- 
extensions and revisions, it is found tion expenditures of several billions mates of proved reserves, compiled by 
. that the nation’s proved reserves ap- _ of dollars. the Joint Committee on Reserves of 
parently exceeded 31,000,000,000 bbl Annual production figures used in API and AGA, placed the 1950 year- 
“ at the close of 1947. At any rate, back § computing the petroleum reserves sit- | end reserves of crude oil at 25,268,- 
. credits to original discoveries are be- uation represent all petroleum liquids. | 398,000 bbl, and also established the 
. lieved to have added more than 6 -In 1950, the production of crude oil reserves of natural gas liquids at a 
6 billion bbl to the estimated inven- aggregated 1,971,845,000 bbl, while total of 4,267,.663,000 bbl. Total re- 
t tory at the close of 1947. By the same _ the addition of the year’s reported na- _—serves estimated by the Committee 
i token, proved reserves at the close of tural gasoline production of 181,155,- were placed’ at 29,536,061,000 bbl. 
of 1950 may be expected to show asub- —_—000 bbl placed the total production of _ which differs slightly from the au- 
a stantial increase, due to ultimate cred- petroleum liquids at 2,153,000,000 thor’s calculations, due to revisions in 
e its for extensions and revisions. If bbl. While some natural gas liquids _— production figures and to some ex- 
l ratios of recent years are realized are recovered from oil wells, a major __trapolations to convert earlier esti- 

is in the future, it is not unlikely that — share of the production of natural gas — mates to a petroleum liquids basis. 
S- ultimate credits through extensions liquids is obtained by the extraction Studies of exploratory activity and 
is and revisions will have increased to- of natural gasoline from natural gas. __ trends in reserves discoveries cannot 
day’s proved reserves to a total of This is actually a refining, rather than _fail to emphasize the need for the con- 
tinued, unrelenting search for new 
sources of oil supply. The facts make 
it evident that oil is not as easy to find 

FIG. 10 pty F . 
as it was in the earlier years, and that 
far greater effort, and vastly more 
} cman men capital is required to maintain the na- 
36 < FOUND BY ORIGINAL tion’s petroleum reserves in conform- 
DISCOVERIES AND BY SUBSEQUENT ity with expanding consumer require- 
24 EXTENSIONS AND REVISIONS IN ESTIMATES ments. 

The necessity to drill 24% times as 
a many wells now. as were found neces- 
sary in pre-war years, and the fact 
el that the oil industry is now reinvesting 
: one-third of the total working interest 
rH value of crude oil production in the 
aw search for new reserves, places a pre- 
7 — sa of yar eye or 
g s~ of the oil industry’s fight for the re- 
§ Gace: tention of the 2714 per cent depletion 
® 124 allowance. The future outlook de- 
mands a continued high rate of drill- 
84 ing and exploration for new reserves. 
which will necessarily involve increas- 
a aeaves FOUND ingly larger expenditures of capital. 
_— The depletion provision has for many 
years served as the enabling factor in 
“— a a a aa a a as a a a a a a the maintenance of the nation’s petro- 
‘ leum reserves. kek 
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Gooper-Bessemer LS-8 gupercharged gas-diesel, 
1,715 hp, in Mid-Valley Clarkson station. Number of 
these units on line will soon total 15...3 in each of 
5 different stations, including new stations at Pyr- 
mont, Ohio, and Simpsonville, Kentucky and Minter 
City, Miss, 


Cooper-Bessemer JS-8 gas-diesel (before super: 
charging) in Haynesville, La., station. This and 
other original JS’s are being converted, an increase 
from 800 to 1200 hp each. In addition 5 new supe! 
charged JS‘s are being added, one each in Longview 
and Haynesville main stations, plus 3 in the new 
Stevenson booster station. 


GAS- DIESEL: GAS-DIESEL ENGINES / 


New York Washington, D. C. Bradford, Pa. Parkersburg, W. Va. 


San Francisco, Cal. Houston, Dallas, Greggton. Pampa and Odessa, Texas Seattle, Wa 
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(ORE POWER TO THE MID-VALLEY LINE | 


* The capacity of the Mid-Valley 
line, already one of the nation’s 
largest oil line systems, will soon be 
expanded by the addition of 26,465 
Cooper-Bessemer diesel and gas- 
diesel horsepower. 


From the very beginning, the plan- 
ning that went into the Mid-Valley 
line took advantage of the latest 
developments in power and pipeline 
engineering to gain optimum oper- 
aing economy. And since Mid- 
Valley has had experience with 
their original Cooper-Bessemer Gas- 
Diesels, there’s plenty of proof that 
these modern, smooth-running en- 
gnes have what it takes, while 
considerably bettering their attrac- 
tive guarantees. 


The Mid-Valley Line’s latest Coop- 
er-Bessemers will power four new 
booster stations, and will increase 
the power in each of the four 
original engine-driven stations. This 
calls for five JS-8 supercharged Gas- 


Map of pd. Voliog Pipe Line 
Company's 1000-mile system in- 
juding new stations and station 
expansions. 


Original Cooper-Bessemer 
powered stations 


New Cooper-Bessemer 
powered stations 


Electric poe pron stations LONGVIEW 
(original and new) 3-JS$-8-GDT 


Gas-Diesels 


3-JS-8-GDT 
Gas-Diesels 


Diesels, eight LS-8 supercharged 
Gas-Diesels and three LS-8 super- 
charged diesels. In addition, the four 
JS-8 atmospheric engines originally 
installed in the Longview and 
Haynesville stations are being con- 
verted to supercharged gas-diesel 
operation. Thus all engines, both 
new and old, will be supercharged 
for peak economy, peak output 
throughout the system. 


Like Mid-Valley, you too stand to 
gain plenty with dependable, highly 
efficient Cooper-Bessemers. You just 
can’t do better! 


ARKANSAS 


3-JS-8-GDT MINTER th 
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Gas-Diesels _ YF HEBRON 
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Supercharged 


Gas-Diesels 
KENTUCKY 
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Supercharged 
Gas-Diesels 


Another Example 
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Lfficient Power 


at Lower Cost 
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PETROLEUM 


and 


The National Emergency® 


We are concerned about many 
things today as we get further into 
the national emergency situation. Few 
of these are more important than the 
energy requirements of our economy 

our sources of heat, light, power of 
all kinds. Since these are increasingly 
dependent on petroleum, it is appro- 
priate to examine several phases. of 
our petroleum situation this evening. 
Many of the things I will touch on are 
not new in themselves, but it is my 
plan to consolidate some of them in 
the light of my experience with the 
hope that they will contribute to a 
better understanding of some of the 
problems of the petroleum industry 
it this time. 

One very difficult aspect of this 
examination is a proper understand- 
ing of what kind of national situation 
we are heading for. Just what is our 
objective? Our main goal is certainly 
to avoid war. But, are we going to do 
this by going to a full wartime econ- 
omy basis? Or, are we going to some 
indefinite intermediate economic pla- 
teau from which we can later advance 
ry retreat as necessary? These are 
most important questions, and they 
seem to be answered differently de- 
pending on what section of the Fed- 
eral Government is involved. We are 
eoing through the period of confusion 
that seems characteristic of our dem- 
ocratic way and will doubtless arrive 
in good time at an agreement. Mean- 
while, if I am somewhat general in 
discussing certain points, I hope you 
will understand this is inherent in the 
present situation. 

Our way of life—either in peace or 
in war—involves a prodigious use of 
energy. Last year every man, woman 
and child in these United States re- 
quired an average of 250 million Btu 
of energy in one form or another. Ex- 
pressed in better known terms, this 
amount of energy is equivalent to 


*Presented as a public lecture under the 
sponsorship of the Department of Engineering, 
University of California, at Berkeley, February 
26, 1951, and at Los Angeles February 28, 1951. 
California Research Corporation, San Fran- 
isco, California. 
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HOWARD G. VESPER? 


enough gasoline for each person in 
the country to drive a car completely 
around the world during the year! 

An interesting thing about our en- 
ergy need is that it does not increase 
very much in a war period over the 
normal historical rate of increase. 
This is because we have a very pro- 
ductive economy that is running in 
high gear already and because we di- 
vert from civilian to war needs with 
relatively minor changes in our total 
productive capacity. A full war econ- 
omy now would probably increase our 
energy need only around 5 per cent. 
While this figure is small, there would 
still be many problems involved be- 
cause any shortage in available en- 
ergy is important to the individuals 
concerned. If you can’t heat your own 
home or drive your own car, then the 
situation is a very serious one indeed 
for you. These figures do mean. 
though, that we can look at long range 
energy trends and requirements with- 
out too much effect of variation in 
the exact degree of war economy we 
may reach in the next several years. 

Fig. 1 shows the total energy re- 
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FIG. 1. Annual supply of energy in the United States. 


quirement of the United States for 
several decades, with a guess as to 
1960 needs. Since 1915 the use of oil 
and gas has increased over 700 per 
cent and has supplied almost all of 
the added energy we have needed for 
our expanding economy. Except for 
the depression years, when it declined, 
coal production has been substantially 
constant. Our total energy figures 
have been increasing for many years 
and are now more than double the 
values for 1915. This increase roughly 
paralleled the growth in population 
up to World War II, so that per cap. 
ita energy rates stayed about the same 
during the 20’s and 30’s. Since the 
war this unit rate has jumped about 
20 per cent to furnish striking evi- 
dence of a real increase in our stan- 
dard of living through greater use of 
machines for the production of food. 
goods, and services, All signs point 
to a continued energy expansion and 
this is the basis for the projection to 
1960. 

Fig. 2 shows where this energy 
comes from. Most striking is the 
steady decline in the proportion ob- 
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FIG. 2. U.S. consumption of energy by energy source. 


(As per cent of total supply.) 


tained from coal and the expectation 
that it will continue to drop. With 
hydro power contributing a substan- 
tially constant percentage of total en- 
ergy, this conversion from coal has 
been to both petroleum and natural 
gas. Reasons are many, some of the 
more important being the greater efh- 
ciency and convenience in using oil 
products and gas, easier transporta- 
tion of these materials, labor prob- 
lems within the coal industry. Espe- 
cially significant is the accelerated 
rate of natural gas use during the last 
several years. It is expected that the 
share of total energy from both petro- 
leum and gas will continue to increase 
during the current decade. Their com- 
bined total is now about 56 per cent 
and this should go up to well over 60 
per cent by 1960. 

The same general energy relation- 
ships hold for the West (Fig. 3), but 
petroleum and gas became dominat- 
ing factors much earlier and for 20 
years lave accounted for 80 per cent 
or more of the total energy in the 5 
western states. The proportion from 
petroleum has changed very little 
since the early 20’s, but gas energy 
has increased steadily in relative im- 


‘portance. No particular change in 


these general relationships is expected 
during the next few years. 

With petroleum being the largest 
factor in supplying both our national 
and regional energy needs, it is ap- 
propriate to look at available sup- 
plies. Since petroleum moves freely 
i International trade in normal times 
—and even under some war condi- 
lions — this question must be ap- 
proached from the world as well as 
from the national and regional stand- 
points. Fig. 4 shows world produc- 
fon trends over the last decade and 
illustrates a tremendous expansion, 
‘specially postwar. World production 
exceeded 10,000,000 bbl daily in 1950 
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for the first time, nearly double 1939. 
About three-fourths of this came from 
the western hemisphere, but eastern 
hemisphere production is increasing 
rapidly. It is very fortunate—and one 
of today’s prime political and mili- 
tary considerations—that most of the 
world’s oil is in “friendly” hands, Pro- 
duction available today to Russia and 
her satellites is comparatively small. 
far below what the western world 
would consider necessary to support 
a major war effort. 

These relationships in the distribu- 
tion of world oil production are shown 
more clearly on Fig. 5. Note that the 
total production of the eastern and 
western hemispheres combined (ex- 
cluding Russia) has not changed 
greatly during the past decade, being 
about 90 per cent of the world total. 
The eastern hemisphere’s share, how- 
ever, has doubled during the 10-year 


period, and the United States’ propor-’ 


tion has dropped from 60 to 52 per 
cent. The major fact that should be 
noted is the enormous increase in Mid- 


_ dle East production, from 6 to 17 
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per cent of the world total. This re- 
flects principally large production in- 
creases in Saudi Arabia and Iran. In 
spite of this, the fact remains that the 
United States is still producing as 
much petroleum as the rest of the 
world combined! 

It is interesting to reflect for a mo- 
ment on what would happen to this 
balance of world crude oil production 
if Russia were to move in such a way 
as to add part or all of the Middle 
East to its area of domination. Iran’s 
oil alone would nearly double the So- 
viet’s available production and the 
further addition of Iraq, Arabia, and 
the other near-by areas would swell 
the figure to over 2,500,000 bbl daily! 
This is about one-fourth of the world 
total, and even though it is only half 
as large as the United States produc- 
tion, it is a figure that might well 
prove adequate for the Russian war 
machine. 

Two world oil flow charts (Figs. 6 
and 7) show how the world oil supply 
was distributed in 1938 and 1950. The 
widths of the flow lines are on the 
same scale on both. In 1938, the ma- 
jor supply to Europe was from Vene- 
zuela and the United States, amount- 
ing to. over 500,000 bbl daily, with 
only about 175,000 bbl daily from 
the Middle East. This is now sharply 
reversed, with over 800,000 bbl daily 
moving to Europe from the Middle 
East and the Venezuela supply drop- 
ping to about 200,000. This develop- 
ment of Middle Eastern oil has the 
effect of conserving western hemis- 
phere production, and it is reassuring 
to know that by 1952 it appears only 
11 per cent of western Europe’s in- 
creasing requirements will be im- 
ported from this hemisphere. There 
are now practically no exports from 
the United States to the Orient, and 
there is an appreciable amount of 
Middle East oil coming to the United 


States to supplement our supply. 
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FIG. 3. Consumption of energy in the five western states by energy sources. 


(As per cent of total supply.) 
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| here’s no better testimony to 
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The Petro-Chem Iso-Flow Furnace 
repeat order record is a magnificent 

| tribute to ther design, construction 

and efficient performance. 
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FIG. 4. Crude oil production. 


Larger quantities of Venezuela oil are 
also moving to our shores. 

For better perspective, these figures 
should be viewed with reference to 
reserves. These are generally consid- 
ered to be of two kinds—‘proved” 
and “probable”. The former is a con- 
servative figure built up from known 
data on individual fields; the latter 
is an “educated guess” as to a more 
likely figure, giving weight to the 
possibility of finding new fields, Fig. 
8 shows that most of the world’s pro- 
duction so far has come from the 
United States; in fact, far more than 
from all the rest of the world to- 
cether (41 billion barrels versus 25). 
Proved reserves, however, are quite 
another story, with the United States 
smaller than the Middle East, and the 
totals for the western and eastern 
hemispheres about equal. The com- 
bined proved reserves of the 
“friendly” world are over 70 billion 
barrels, compared with about 5 bil- 
lion for Russia and her satellites. 
These reserves are equivalent to about 
20 years at the 1950 rate of world pro- 
duction. 

Estimated ultimate production fig- 
ures again show the western and east- 
ern hemispheres about the same, with 
figures of a magnitude to give prom- 
ise of adequate petroleum supplies 
for a very long time ahead—over 
100 years at the 1950 rate. Attention 
is directed to the very much higher 
potential for the Russian group; geo- 
logical prospects are considered quite 
promising for certain Russian areas. 

The next figure (9) shows the 
United States situation. We are now 
producing over 2 billion barrels 
yearly; but in spite of an increase of 
nearly 5 times in our production rate 
over a 30-year period and nearly 
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doubling our figures in the last dec- 
ade, our ratio of proved reserves to 
current year’s production has re- 
mained about the same—around 13 to 
14 years. The actual ratio in 1940 was 
14.1 years, and 1950 was 13.8. 
Corresponding figures for the 5 
western states are somewhat less fa- 
vorable but still impressive (Fig. 10). 
Production has trebled in the last 30 
years, but the reserves ratio now is 
only about one-half what it was then. 
In spite of active efforts to improve 
it, the production curve has remained 
practically straight since the latter 
part of the war at about the maximum 
rate of which the California fields 
are capable without undue reduction 
in ultimate recovery. The reserves ra- 
tio, however, has been maintained 
through new discoveries at 10 to 11 


939 


U.S.S.R. & 
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OTHER EAST. 
HEM. 
MIDDLE 


EAST 
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VENEZUELA 


years during this same period: the 
1950 figure is 11.7 years. 

This continuing record of reserves 
ratios of 10 years or more for Cali. 
fornia and for the nation is a remark. 
able tribute to the industry’s oil-find. 
ing ability, but it does not mean a 
guaranteed supply of oil for that pe. 
riod of time. This is because the rate 
at which fields produce declines as 
they become older, so that a very 
much longer time would be needed ac. 
tually to obtain the amounts of crude 
considered as “proved” reserves. This 
highlights the importance of contin. 
ued new discoveries and of augment. 


. ing our own supplies from other 


areas, Our past record in doing this 
is perhaps our best indication of con. 
tinued success. 

Now, what do all these facts and fig. 


to? They simply mean there is plenty 
of petroleum in the world for all of 
our needs now and for a very long 
time to come—war economy or not. 
But — and this is a very important 
qualification—this is true only so long 
as there is ready access to foreign 
oil, a condition dependent in large 
measure upon the degree of war we 
may encounter. 

Our average crude production in 
the United States currently is about 
5.800,000 bbl daily (including nat- 
tural gas liquids). Refinery runs are 
approximately 6,400,000 bbl, includ- 
ing about 600,000 bbl of foreign 
crude. This is an all time record for 
refinery throughput and is about one- 
third higher than the rate at the end 
of the war. This amazing capacity in- 
crease in 5 years is the result of a 
multi-billion dollar investment by the 
industry to meet postwar needs both 
in throughput and improved quality. 
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FIG. 5. World distribution of crude oil production. 
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The current crude production rate 


. is about the same as in 1950 and can 
" probably be increased further from 
i present sources. But if the full differ- 
k- ence between our own production and 
j. demand were made up from within 
a the United States, the crude with- 
e. drawal in some areas might be so 
te rapid as to reduce ultimate recovery 
as appreciably. We have been both im- 
ry porting and exporting petroleum for 
C- many years, but the quantities were 
de somewhere nearly in balance until 
Lis about the end of the war. The differ- 


n- ence has increased steadily since then 


nt to the current net import figure of 
er more than half a million barrels daily. 
ris It is therefore important under pres- 
in ent emergency conditions to consider 

building up further at an early date 
ig- our own capacity to produce and re- 
up. fine. The industry is quite aware of 
ity fm this need and is currently undertak- 
of ing a study of what would be neces- 
ng sary in terms of capital and materials 
ot. to increase our national production of 
ant petroleum products by one million 
ng barrels daily. This study is being 
ign sponsored by the National Petroleum 
rge Council, representing a cross-section 
we of the petroleum industry and serv- 

ing as an advisory group to the Sec- 
in retary of the Interior. 
out The current West Coast supply sit- 
vat: uation is complicated somewhat by 
are the Korean episode and stepped-up 
ud- military activity in the Pacific area. 
ign The California fields have been pro- 
for ducing at about an even rate of some- 
ne- what in excess of 900,000 bbl daily 
end for several years. The military re- 
iD quirement from the West Coast dur- 
fa ing this time was around 80,000 bbl. 
the This increased to slightly over 100,000 
yoth bbl during the last half of 1950 and is 
lity. expected to double in 1951! If suffici- 


ent wells can be drilled, it is hoped 
this requirement can be met; but both 
producing and refining facilities will 
be strained. During the last war. about 
20 per cent of total petroleum prod- 
ucts went to the military on a national 
basis, hut—because of its proximity 
to the Pacific theater — California 
supplied about 30 per cent. Thus, his- 
lory is repeating itself. and geography 
is requiring the West Coast oil in- 
dustry to assume again a very dis- 
proportionate share of the military 
supply needs. Incidentally, these mili- 
tary ficures will be higher in any fu- 
lure war because of our. greater 
mechanization and our greater mili- 
lary use of prime movers, such as gas 
turbines, under conditions that sacri- 
fice economy to performance. 

Under these national emergency 
‘onditions, it is proper to give in- 
‘teasing consideration to alternate 


Sources of liquid hydrocarbons within 
the United States: and the National 
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FIG. 8. World crude production and reserves. 
(Excluding natural gas liquids.) 


Petroleum Council is doing this also, 
working in close cooperation with the 
U.S. Bureau of Mines. There are three 
principal alternate or “synthetic” 
sources or processes deserving serious 
consideration: Shale oil, coal hydro- 
genation, and gas synthesis. 

There are extensive deposits of oil 
shale in western Colorado, which, 
when heated, give off a liquid closely 
resembling crude petroleum. Yields 
averaging around 30 gal per ton are 
readily obtainable and sufficient tech- 
nical information has been accumu- 
lated to permit refining this liquid 
into acceptable hydrocarbon prod- 
icts. The Bureau of Mines has done 

excellent job in developing in- 
formation on shale, particularly on 
the mining step. Retorting can be ac- 
omplished readily by several meth- 
ods. Refining is more complicated and 
expensive than with crude oil, involv- 
ing hydrogenation and, possibly, cok- 
ing—unless the shale oil is integrated 
with the refining of larger quantities 
f crude petroleum. 


Similarly, the technical problems 
with regard to both coal hydrogena- 
tion and gas synthesis are also quite 
well resolved, and both processes are 
feasible. The former simply involves 
the catalytic addition of hydrogen at 
high pressure and high temperature 
to coal for the direct production of 
liquid hydrocarbons, Gas synthesis 

prises the production from coal 

natural gas of carbon monoxide 
and hydrogen, which are then com- 
bined catalytically to form liquid 
products. 

Enormous potential reserves are 
ivailable through each of these three 
synthetic routes. For example, it is 
reliably estimated that at least 100 
billion barrels of shale oil could be 
recovered from the Colorado depos- 
its. This is the equivalent of about 50 
years of petroleum production in the 
United States at the present rate. It 
is quite likely that shale is the most 
attractive of the synthetic alternates at 
present. Because of its location on the 
western slope of the Rockies and be- 
ause the West Coast is likely to be 
one of the first areas requiring addi- 
tional sources of supplies, shale pros- 
pects are of particular significance 
to the Pacific Coast. Shale oil is not 
4n economic raw material at the pres- 
ent time, but the cost differential com- 
pared with existing crude supplies is 
not great. If and when the Pacific 
Coast requires supplemental sources 
f petroleum, an economic balance 
will decide when shale oil will fit into 
the picture. For normal conditions, 
it would ‘be my estimate that this 
would not come about for perhaps 
another 10 years; but it is entirely 
possible that the military considera- 


A-70 


a / = 


PROVED RESERVES IN J | 
BILLIONS OF BARRELS “4, 
yy, | 


BILLIONS OF BARRELS 


2: 


RATIO IN YEARS OF 
PROVED RESERVES TO 
yom gy \ Gd, ie) Uleng le), | 


FIG. 9. United States crude production and reserves. 


(Excluding natural gas liquids.) 


tions involved in increasing our liquid 
energy supplies within the United 
States will accelerate the shale devel- 
opment into an active plant during 
the next several years. 

The refiner will probably be very 
much “in the middle” during the 
emergency period. As we have seen, 
there should be enough raw material 
available—unless our ability to im- 
port foreign crude is curtailed by war 
or other limit on transportation. Nev- 
ertheless, there will doubtless be local 
areas of tight crude supplies from 
time to time, particularly as to pre- 
ferred types for special uses. The ma- 
jor refining problems will center 
around large changes in demand for 
certain types of products, especially 
for military use and for industries 
working on military requirements. In 
other words, refinery flexibility—al- 
ways desirable—will become more es- 
sential than ever. 


One of the big problems will doubt- 
less be that of providing enough “oc- 
tanes” for antiknock quality of fuels 
for internal combustion engines, both 
aviation and automotive. While much 
of the new air equipment of the Armed 
Services is turbine powered, large de- 
pendence is still placed on planes 
using piston-type engines. It is quite 
probable that for the next several 
years at least, the requirement for 
aviation gasolines of the general type 
used in the last war will be at a high 
level. Experience in Korea has al- 
ready indicated the significance of 
this need in terms of Pacific Coast re- 
fining. Even though increasing quan- 
tities of jet fuel may also be needed, 
fewer refining complications will be 
involved in its manufacture because 
of less rigid quality requirements. 

The antiknock problem is already 
highlighted by recent publicity re- 
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FIG. 10. Crude production and reserves—five western states. 
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arding the desirability of arranging 

a a stock pile of tetraethyl lead, 
which remains one of the basic means 
of obtaining needed “octanes”. Con- 
siderable discussion is under way in 
Washington as to the best method of 
accomplishing this, the debate involv- 
ing the alternate approaches of a Gov- 
ernment limitation on the octane num- 
ber of civilian motor gasolines or 
some percentage limitation by Gov- 
ernment on the amount of tetraethyl 
lead available to refiners, who would 
then have complete freedom to use 
their supplies as they wish. Regard- 
less of which method is used, the net 
result will probably be some drop 
in the octane number of civilian gas- 
olines. 

Along with this potential curtail- 
ment in tetraethyl lead availability, 
the refiner will of course make maxi- 
mum use of other existing processes 
for octane upgrading, including ther- 
mal cracking and reforming, cat- 
alytic cracking in its various forms, 
and catalytic hydroforming. More 
catalytic cracking units of various 
types will probably be needed, along 
with their feed preparation systems. 
If the aviation gasoline demand con- 
tinues to increase, it is quite likely 
that alkylation plants of the type used 
in the last war will be reactivated or 
new ones built. This method, whereby 
a paraffin hydrocarbon (generally iso- 
butane) adds to an olefin to produce 
a branch chain structure, is an im- 
portant method of octane upgrading. 

There will be an extension of the 
catalytic hydroforming technique, 
first used during the last war, for the 
more efficient upgrading of low octane 
naphthas. This applied preferentially 
to certain naphthas high in naphthene 
content and resulted in the produc- 
tion of a considerable quantity of 
aromatic hydrocarbons, particularly 
toluene. The process is currently be- 
ing expanded in its application by the 
use of new catalysts and different op- 
erating techniques so as to apply to a 
much wider variety of low octane 
naphthas. 

One of the significant by-products 
of this work is the production of 
benzene from petroleum. If the feed 
stock to a unit of this newer type is 
limited largely to such materials as 
cyclohexane and methyl cyclopentane, 
operation under proper conditions of 
pressure, temperature, and catalyst 
permits almost quantitative conver- 
sion to benzene. While crudes con- 
taining large percentages of these 
naphthenes are not found widely, they 
are available in sufficient quantity to 
make this a potentially important ad- 

Ion to the country’s benzene sup- 
plies. 


One commercial plant of this type 
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has already been announced, and 
others are under consideration. 

The significance of this develop- 
ment is very great. Historically, ben- 
zene has been produced mainly from 
the coking of coal, and adequate quan- 
tities have been available. Recently, 
interruptions in the coal supply and 
greatly increased chemical use of ben- 
zene for many purposes have com- 
bined to make the benzene picture 
very tight. As a result, considerable 
quantities have been imported into 
the country during the last year at 
high prices. As we get further into 
the emergency period, requirements 
for this chemical will continue to in- 
crease. As an example, restrictions on 
the use of metals for many nonmili- 
tary purposes will be met by conver- 
sion to plastics, thus increasing the 
need for benzene through such routes 
as polystyrene (which is made origin- 
ally from benzene). The need for 
large quantities of benzene from pe- 
troleum will be important to our na- 
tional picture and will have real sig- 
nificance in our economy. 

The emergency situation will have 
other effects on the petroleum refiner 
from the chemicals standpoint, The 
phenomenal growth of the petro- 
chemical industry in the last few years 
has made petroleum raw materials a 
major chemical factor. Increased pro- 
duction of such basic chemicals as 
ethylene, ammonia and others will be 
important considerations. Shortages 
of such chemicals as phenol and sul- 
furic acid, now used by the refiner in 
purifying petroleum fractions, will 
also create problems—leading to the 
use of alternate treating procedures 
or, possibly, changes in product qual- 
ity. 

All that I have said so far is general 
in its application, but we come now 
to a matter that is of direct import- 
ance to each individual—what may 
happen to petroleum product avail- 
ability and quality. The first question, 
naturally, is about motor gasoline— 
will there be enough for all of us and 
how good will it be? The answers to 
both questions gear directly into how 
much war we have in our economy. 
As previously mentioned, our experi- 
ence during World War II showed 
around 20 per cent of total petroleum 
products were needed by the military. 
Of this, about half was aviation and 
motor gasolines. Both figures would 
be higher for a major war today (in- 
cluding jet fuel). Since the national 
average gasoline yield from crude pe- 
troleum is slightly over 40 per cent, 
it is quite clear that over one-fourth 
of the total supply of gasolines would 
be diverted to the military from nor- 
mal channels under full war condi- 
tions. 


If we continue with a war prepared- 
ness economy somewhat as now de- 
veloping and if foreign crudes con- 
tinue to be available to this country, 
then there seems to me to be little 
likelihood of gasoline rationing. On 
the other hand, should we be forced 
to engage in a major war, then ra- 
tioning seems inevitable. It should 
also be borne in mind that any deci- 
sion on rationing may well be in- 
fluenced by matters other than sup- 
ply; for example, an important fac- 
tor in gasoline rationing in the last 
war was a conservation of rubber by 
reducing passenger automobile tire 
miles. However, we are in much bet- 
ter shape on rubber now—thanks to 
the excellent synthetic rubber facili- 
ties constructed during the last war 
and now again in operation, in most 
cases by units of the petroleum in- 
dustry. 

Gasoline quality questions also de- 
pend largely on the degree of war. 
The current plan of stockpiling of 
tetraethyl lead will probably cause 
some reduction in the octane number 
of civilian motor gasolines, at least 
in some areas, but this should not be 
too serious for most cars. Some late 
models may have to tolerate slight 
knocking under some driving condi- 
tions or may require slight adjust- 
ments in spark timing to compensate. 

Under war conditions, however, 
both volatility and octane would be 
adversely affected—as was the case 
in the last war. The result would be 
somewhat poorer starting and warm- 
up and a noticeably greater tendency 
to knock. The vapor pressure of gaso- 
lines would probably be increased to 
make up volume deficiencies, with re- 
sultant possibilities for more vapor 
locking troubles. The proportion of 
available first brand gasolines to sec- 
ond brand would doubtless decrease. 
But in spite of these changes, I am 
confident that a perfectly usable gaso- 
line would be available, although in 
inadequate quantity to meet all pres- 
ent requirements, 

Another petroleum product of ma- 
jor interest to the public is lubricat- 
ing oil. Historically, the total require- 
ment for lubricants is divided more 
or less equally between automotive 
and industrial uses. At the start of the 
last war, there was a sharp increase 
in the industrial demand, which con- 
tinued at a high rate throughout the 
war period. This increase was more 
than enough to balance the drop in 
automotive lubricants due to fewer 
cars on the road and fewer car-miles 
driven. The net result was an increase 
of about one-third in total lubricat- 
ing oil used. At the end of the war, 
the automotive demand shot to a new 
high, causing the postwar total to in- 
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Compact, easily serviced sorber and 
reboiler*are shown above. Center view 
shows an overall view of an installation. 
A field installation, capable of continu- 
ous automatic operation with a minimum 
of attention, is shown below. 
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1 Complete, Automatic, Low Cost 
nit for “Sweetening” Gas 


Make your sour gas wells pay you a profit! Meet transmission 
requirements with the new BS&B Desulfurizer! It will reduce the hydrogen 
sulfide content to one grain or less per 100 SCF. 

Iron sulfide sedimentation and corrosion are reduced to a minimum by as $e Sas : eat spun 
continuous filtering. Manually operated by-passes are built around | 
liquid level controls and filter, allowing unit to operate during cleaning 
and repair. Field assembly is kept to a minimum with pre-fabricated 
piping and skid mounting of the regeneration unit. 

A minimum of operating attention is required. Units are supplied with 


gas or electrically powered pumps, depending upon available utilities. 


Units are shipped in three parts ...sorber, still column, and reboiler- : 
storage tank-pump. Governing factors in determining proper Desulfurizer 
size are hydrogen sulfide content, carbon dioxide content, gas pressure 
and temperature, quantity of gas and available utilities. 

BS&B Desulfurizers are field tested and proved. They are backed 
by BS&B’s 58 years’ experience in oil and gas production and 
Processing equipment. Write today for full particulars ... or call 


in your nearest BS&B Man! 





K VALLS & BRYSON, INC. 
cameos 2131 Westwood Blvd, Chicane tm 





crease well above the war time peak. 
This has been accompanied by a sharp 
increase in lubricating oil production 
capacity, amounting to about 25 per 
cent in the last two years alone. As a 
result, when the previous pattern be- 
gins to repeat and industrial lubri- 
cants begin to increase as the war ma- 
terial volume goes up, it seems likely 
that we will have an adequate lubri- 
cating oil supply. 

However, the quality level may be 
affected. Lubricating oil quality has 
increased steadily during the last few 
years, principally through the use of 
more and better chemical compound- 
ing agents to improve such qualities 
as detergency, antiwear, anticorro- 
sion, and stability. Much of our newer 
automotive equipment requires heavy 
duty and specially compounded lubri- 
cants for best maintenance and op- 
eration. A large increase in the use of 
such products by the Armed Services 
will probably cause shortages in such 
additives for civilian use, so that the 
lubricating oils available for their 
automobiles and similar equipment 
may be reduced in content of com- 
pounding. This should not be cause 
for alarm—the oils will still be of ex- 
cellent quality, fully comparable to 
those available during the last war. 

Other widely used petroleum prod- 
ucts include diesel fuels and heating 
oils. Requirements for these fractions 
have skyrocketed during the last dec- 
ade. Demand has more than doubled 
since prewar on the Pacific Coast, 
with most of the increase since 1945 

-and the trend is still sharply up- 
ward. This is due to many factors, in- 
cluding particularly the great increase 
in oil heating for homes and the con- 
tinued expansion of diesel power for 
railroads and for automotive use. 

As with the other products men- 
tioned, little change is expected in 
either quantity or quality unless real 
war conditions come. Then there 
would probably be rather sharp vol- 
ume limitations, accompanied by def- 
inite quality restrictions. The latter 
would come about principally through 
the necessary use by the refiner of a 
wider variety of kinds of stocks in 
these products. Diesel fuel perform- 
ance characteristics would not be af- 
fected to any severe degree but some 
problems of filter plugging and in- 
jector sticking might be encountered 
due to use of less stable petroleum 
fractions. Furnace oils might burn 
less cleanly and stove oils might de- 
posit increased carbon in pot-type 
burners. 

I was in a position during the last 
war to have a first hand part in many 
of the questions relating to both mili- 
tary and civilian product quality and 
availability. As a result, I am inti- 
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mately familiar with the tremendous 
effort made by the petroleum industry 
to meet both the high military needs 
and at the same time to do the very 
best possible job for nonmilitary 
users. Because of this background, I 
was shocked to hear public criticism 
to the effect that the oil industry was 
taking advantage of the war situation 
to “dump” any kind of product on 
civilians because they would have to 
buy it anyhow. I can assure you that 
was not true, nor do I think it will have 
any validity in the present emergency. 
The petroleum industry, like any suc- 
cessful, competitive American indus- 
try, will succeed only to the extent 
that it serves its customers well and 
you may be assured that it will do 
its level best at all times to give its 
users the best products it can make 
for them under the circumstances of 
operation. The magnificant perform- 
ance of the industry in the last war is 
the best insurance as we look ahead to 
the uncertainties and problems of the 
next few years. 

In my 29 years in the oil business, 
I have come to have an unbounded 
admiration for the way in which the 
petroleum industry meets and solves 
its problems and keeps its responsibil- 
ities to both the Government and the 
public, It is a virile, dynamic, enthu- 
siastic industry — willing to hazard 
large sums to meet needs both pres- 
ent and future. It seems to me vitally 
important to our economy that no 
steps be taken to hamper the indus- 
try in its ability to meet the challenge 
of the present national emergency. 

In times like these, the Government 
looks to big business concerns be- 
cause they are the products of suc- 
cessful American enterprise. They 
have learned to bring together supply 
and manufacture and transportation 
and research info one smoothly-work- 
ing, integrated organization. They 
have the experience to do a big job, 
and do it well, in the shortest possible 
time. And they are willing and eager 
to “do a job”. 

And so I am gravely concerned 
when the Government with one hand 
asks such companies to undertake spe- 
cial tasks and increased military pro- 
duction, while with the other it sets 
up impediments that ‘make it most dif- 
ficult for these same companies to 
carry such jobs forward effectively. 
While money and effort have been 
poured into building up our national 
strength on one hand, some elements 
in Washington are trying to break up 
many of our larger companies and 
industries that make up the bulk of 
our productive capacity. One of the 
most dangerous tools in their hands 
has been the anti-trust suits, used to 
support the philosophy that bigness 
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is in itself innately bad. 

We in the West Coast oil industry 
face such a suit. My company and six 
other West Coast companies were 
made defendants in an action brought 
some months ago by the anti-irust 
division of the Department of Justice, 
Briefly, these companies are charged 
with conspiracy to restrain and ron- 
opolize trade in the oil industry on ° 
the Pacific Coast. In effect, the suit 
alleges there is no competition among 
oil companies, The claim is that, taken 
in total, their entire business adds u 
to a size large enough to control al- 
most every type of operation from oil 
production to service station sales. 
This theory disregards the hard facts 
of competition between these com- 
panies and the other companies that 
comprise the industry. 

The suit proposes to dismember the 
West Coast industry by asking that 
all crude oil pipe lines of these com- 
panies be made available to any other 
producer or refiner; likewise, tankers, 
barges, marine terminals, and storage 
facilities. Marine facilities owned by 
each company would be made avail- 
able to any oil company. Further, the 
action seeks to destroy the defendant 
companies’ ability to sell at retail or 
to retail outlets; we could sell only at 
refineries and marine terminals. 

Now, I know, and I’m sure that 
those of you who are familiar with the 
oil industry know, that these charges 
simply are not true. The basis of these 
attacks on the oil business, and other 
basic industry, appears to be the ideo- 
logical theory that bigness is auto- 
matically badness and must be 
smashed, no matter what the conse- 
quences to individual industries or to 
the economy and strength of the na- 
tion as a whole. 

I see nothing inherently wrong with 
bigness in American business, pro- 
viding of course that it does its job 
well and meets its obligations fully. 
I am very proud of my company, 
which is a “big” one in the oil busi- 
ness. I know that it serves its custom- 
ers well, that it is a good citizen. | 
know also that it can do these things 
better by being big than small. | 
would like to close with an appropr'- 
ate quotation from a recent public 
statement by Mr. T. S. Petersen, pres- 
ident of the largest Pacific Coast oil 
company, Standard Oil Company of 
California, who said: 

“Guaranteed the continuance of 

their freedom to produce for the 

needs of our country, the oil indus- 
try and all other industries the na- 
tion depends on so much will con- 
tinue to make big plans and to catty 
them out. The pay off they can 
provide is prosperity in peace, an 

preparedness in case of war. ¥ # 
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PETROLEUM PROFILE 











at wae during the summer of 1921 
when he was a lad of 18 that Les True 
received his first taste of pipe line 
work. Apparently he liked the flavor 
if pipelining because in December of 
the next year he signed the payroll as 
i regular employee with Magnolia for 
keeps. And the Magnolia organization 
ipparently liked the way Les True did 
things. Twenty-three vears later he 
was elected vice president and mana- 
rer of pipe lines. 

L.. H. True’s first job was as a time 
keeper in Arkansas. pretty far away 
‘rom his home town of Temple, Texas. 
ind from Midlothian. where he was 
reared. A year later found him a pipe- 
liner in Oklahoma. where the com- 
pany was doing construction work 
at the time. True’s first real promo- 
tion was to that of gauger at Corsi- 
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LESTER H. TRUE 


Vice President and Manager 


Magnolia Pipe Line Company 


cana during the flush production of 
the second Powell field boom near 
there. Following transfers to Burkbur- 
nett, Electra, Archer City, Crane, and 
Wink as gauger, he advanced to chief 
scout in East Texas in 1931, during 
the early days of that field. 

In July, 1934, True was promoted 
to district superintendent of the Lu- 
ling pipe line district and on March 
1, 1937, was made general superin- 
tendent of Texas, Louisiana, and Ar- 
kansas. A year later he was advanced 
to assistant manager of pipe lines and 
on March 13, 1945, was elected to the 
board of directors of the Magnolia 
Pipe Line Company. In October. 
1945, he was elected vice president of 

-the company and on January 1, 1946. 
he was appointed manager of pipe 
lines. 
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It was under True’s supervision that 
Magnolia Pipe Line Company’s 650- 
mile, 20-in. crude line was constructed 
in 1947 and 1948 from Corsicana. 
Texas, to Patoka, Illinois. This line. 
the longest crude oil pipe line con- 
structed by a single company since the 
end of World War II. connects Mag- 
nolia’s network of pipe lines in Okla- 
homa and Texas with its sysiem in Il- 
linois, Indiana, and Ohio. & 

True is a director of the Texas Util 
ities Company and a member of the 
Dallas Petroleum Engineers Club. and 
Dallas Athletic Club. The Trues live 
at 4831 Brookview in Dallas. where 
Mrs. True, the former Rose Virginia 
Sullivan, has a full time job keeping 
up with the numerous activities of 
their two teen-age sons and two 
younger daughters. 
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oe IMPORTANCE of our domestic crude oil 
supply—now about 6,000,000 bbl daily— 
is emphasized by the danger that the U.S. 
might lose most of the present 1,000,000 
bbl daily imports in case of an all-out war, 
and thus face a serious shortage of some 
250,000 to 750,000 bbl daily—even though 
we might be able to produce about 350,000 
bbl daily more for a while (mostly from the 
oil wells of Texas). Demand for all oils 
is now about 7,600,000 bbl daily, or 15 per 
cent above the same period last year, and 


demand in 1950 was 11 per cent above 


1949. 


The drilling of 42,603 wells in the U.S. 
during 1950 did not increase the “sus- 
tained-reserve” daily producing capacity 
(or “pinched-in” producing capacity) by 
1,000,000 bbl daily—and yet some people 
voice the hope that a 1,000,000-bbl-per 


day producing capacity may be achieved in 
1951 by a 44,000-well drilling program. 


Only 24,031 of 1950’s wells were com- 


pleted as oil producers. These would have 
to be capable of producing an average of 
about 42 bbl daily per well over a period of 
ten years (under the “most efficient rate” 
criteria for each producing reservoir )— 


to provide what is termed a “1,000,000-bbl 






Will 44,000 wells be enough in 1951? 


daily sustained-reserve” producing ca-- 
pacity. It is very doubtful that 1950’s 
oil wells are capable of producing more 
than about half that much (or 21 bbl daily 
per well) during the first ten years. This 


much production would be a significant 
contribution to the crude oil supply, 
amounting to 500,000 bbl daily during the 
first ten years, or 1,825,000,000 bbl. The 
rest of the 3,500,000,000-bb] addition to 
crude oil reserves by discoveries and re- 
vision of estimates during 1950 might take 
from 20 to 60 years to produce on a de- 
clining basis. In short, the discoveries and 
additions to “reserve” are not available 
during the first ten year period. 


It is obvious that the 1950 drilling pro- 
gram was a signal success by all previous 
standards of measurement, but it could 
not provide a 1,000,000-bbl “cushion” to 
our producing capacity in the face of in- 
creasing demand. A 44,000-well program 
in 1951 cannot be expected to do much 
better than meet the increased demand. The 
drilling industry should be allocated all the 
steel it can use in the U.S. and Canada 
during 1951, if the U.S. is to have the 
“sustained-reserve” daily producing capac- 


ity it may need in the event of an all-out 


war.—KMF 


We realize that your choice of setting method is important, but before 
we consider the relative advantages of setting methods, let’s first 
analyze the end results obtainable with these tools after they are set. 

Among the important advantages of the Baker Retainer 
Production Packer are its uses... for production of one or more” 
zones, simultaneously or separately, for acidizing, for re-pressuring— 
in fact for every application possible for a packer of its type. 
Features which appeal to veteran production men are its Com- 
plete Drillability Resistance to High Temperatures—Corrosion- 
Resistant Construction—Freedom of the Tubing from the Packer— 
and Positive Anchoring against Upward or Downward Movement 
' —Bottom-Hole Control with a flapper valve which closes when the 
BAKER ' 4 tubing is removed, thereby eliminating necessity for killing the well 
=e with mud, under normal well conditions. 
MODEL —" = = The wide range of applications, permitting almost unlimited 
= flexibility of subsequent operations, is based upon the construction 
RETAINER ; of the packer itself which employs two sets of opposing slips with a 
, Buna N Rubber packing element between them. When it is set the 


PRODUCTION Packer virtually becomes a part of the casing, cannot be moved up 
or down, and prevents fluid or gas from passing between the packing 


PACKER 3 element and the casing. 
: When the Setting Tool (used to set the Packer) is removed from 
PRODUCT = 3 the well, only the smooth-bore Packer remains, securely packed-off, 
= ready for selection and use of the proper Baker Packer Accessory 
NO 415-D : Equipment to meet your production requirements. 

r = It is the extensive line of Accessory Equipment which permits 
installations to produce from one or more zones, as desired, through 
tubing or casing—and production changes often can be made with- 
out pulling the production string. Complete details of hook-ups, and 
illustrations of many unique, as well as routine installations, are 
contained in an 84-page Baker Packer Brochure, gladly sent to 
you upon request. 


SET ON TUBING OR A WIRE LINE 

In addition to conventional setting on tubing, the Baker Retainer 
Production Packer (Product No. 415-D) can be set on an electrical 
conductor cable by leading service organizations. See listing on 
opposite page of the organizations in your area, ready to give you 
prompt, resultful service. 
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Common failures in such “rounds” 
as drill collars, drill pipe, tool joints. 
and safety joints should be, and are 
fast becoming, unusual. It is known 
that better design and improved man- 
ufacturing processes have made large 
contributions toward this end. What 
is less widely known is the part that 
metallurgy and heat-treating have 
played in collaborating with the above 
factors to make deep drilling possible 
and economical. This has been ac- 
complished through more rigid speci- 
fications in purchasing steel, selection 
of the proper alloy steel for the job to 
be done by the finished product, and 
rigid inspection of the’ steel both in 
structure and in heat treatment. 

Consider the purchase specifica- 
tions. Not too many years ago, steel 
was “iron”’ to the oilfield and it either 
“held together” or failed. Alloy steels 
came to be recognized gradually as 
materials for giving strength, hard- 
ness, or durability to oil tools. As 
deeper drilling progressed, however, 
the requirements placed on steel prod- 
ucts became greater, and many fail- 
ures occurred until design and metal- 
lurgy made greater contributions. For 
instance, it was found necessary to 
predict the hardness and strength of 
newly designed tools at all points of 
a bodily cross-section. Consequently, 
new standards were set up for steels 
in critical service (and what oilfield 
tools may not work in service at the 
limit of their strength? ), and the abil- 
ity of the steels to harden under heat- 
treatment was measured. This, as the 
name implies, was termed “harden- 
ability”. 

Hardenability is now more or less 
a yardstick for judging the character 
of the steel. To see how this fits into 
the picture, consider the drill string 
member known as the “safety joint.” 
This tool is made most commonly 
from heavy-wall tubing, perhaps with 
a wali thickness as great as two inches. 
The critical part of this and other tools 
is the threads: Failures occur most 
frequently through a cross-section of 
the threads. Consequently, the portion 
of the tubing where the threads are to 
be cut should have proper strength 
and hardness. As one is directly pro- 
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Improvements in Metallurgy and Design 


FRANK BRIGGS 
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FIG. 1. This joint is typical of fatigue failure; 
it simply could not endure the service to 

which it was subjected. 


portional to the other, we will merely 
designate the proper hardness for this 
zone. Although the outside diameter 
has the proper hardness, one cannot 
say that the same hardness will apply 
to the steel about an inch within the 
wall body where the threads are cut. 
In fact, one can reasonably be certain 
that the hardness will not be the same. 

It was desirable, therefore, to find a 
measuring stick to set up standards 
for this process. Accordingly, the 
American Iron and Steel Institute 
adopted a round bar 1-in. in diam 
and 2-in, in length as the “standard 
end-quench bar.” This specimen of 
the steel under test is heated to a cer- 
tain temperature and quenched only 
on one end by a cooling spray of 
water. A hardness survey over the en- 
tire length of the bar then determines 
its hardenability, readings being 
taken in 14-in. increments from the 
quenched end. As it is not commer- 
cially feasible to hold these specifica- 
tions to exact hardness, band limits 
are specified and hardness readings 
are to fall within certain tolerances. A 
typical band limit is shown in Fig. 3. 

As for selecting the proper steels 
for the job to be accomplished, many 
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Reduce Failures of Drill String Tools 


FIG. 2. Photomicrograph of the steel structure 
of joint showed banding and inclusion 
stringers; matrix is typical of low ductility. 


drill string tools are made of the 
chromium-molybdenum alloy steel 
designated as 4140 or 4142. This is 
excellent steel for tool bodies; it is 
tough, ductile, and very responsive to 
heat treatment. The general useage 
range of heat-treat hardness of this 
steel is from 285 to 321 Brinell, which 
at 300 Brinell produces a tensile 
strength of about 155,000 psi. 

Molybdenum as an alloy additive 
imparts to the steel its ability to re- 
spond easily to heat treatment. The 
46XX series steels have high nickel 
content and usually a low amount of 
carbon. The steel designated as 4620 
or 4615 is used principally where the 
part requires a hard carburized sur- 
face with a ductile core. Such tool 
parts as gears, axles, pins, roller bear- 
ings, bolts, studs, slips, etc. where ex- 
treme wear under heavy loads are en- 
countered are made from this type. 

Because of the walls and large 
cross-sections, most drill collars and 
other large tools of this nature do 
not require the alloy steels for their 
manufacture. These items are usually 
a modified form of carbon steel with 
good impact qualities. 

In many instances of tool failures, 
the cause is invariably connected with 
the service history; if that is known, 
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END QUENCH TEST 
COOLING RATE °F “SEC. @ 1300°F 


SCALE 


ROCKWELL °c’ 





DISTANCE FROM QUENCHED END OF SPECIMEN — SIXTEENTH 


FIG. 3. The hardenability test on steel in Fig. 1 and 2 shows proper 
specifications for this 4140 material of 45 to 55 Rockwell ‘“‘C’’ hardness 
at 8/16ths distance on the specimen bar. 


the reason for failure is obvious. In a 
diminishing number of cases, the mi- 
croscope and testing machines may be 
required to ascertain the hidden facts 
of defective material or workmanship. 
A visual examination of the failed 
member often provides a clue. The ac- 
companying illustrations are exam- 
ples of defective material and poor 
shop inspection, or very poor field 
practices. In each case, a lesson was 
learned and not repeated. The product 
failures shown are in no way repre- 
sentative of the manufacture or of 
the tools as they are made and used 
today. These photographs, photo-mi- 
crographs, photo-macrographs, and 
sketches are presented as examples of 
what can happen to such tool bodies, 


FIG. 4. This fracture resulted from excessive 
drilling torque; more shoulder thickness 

and less pitch of the clutch faces 

eliminated trouble. 
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to awaken the detective instinct in 
personel having failures in drilling 
aid in the elimination of practices re- 
sponsible for tool failures. 


Safety Joint 


This member of the drill string de- 
serves especial attention, because of 
its part, Both vital and severe from a 
service standpoint, in the successful 
drilling of wells. It is vital, because it 
is the means by which the drill pipe 
may be released and removed from 
the hole should the larger drill collars 
and bit, which are below it, become 
stuck. The service it receives is most 
severe, because it is the adapter be- 
tween the drill pipe and the drill col- 
lars—often connecting the two. It is 





FIG. ‘5. The joint presented a steel structure 
with uniformity and a homogeneous heat 
treatment. This hardness was 302 Brinell. 
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generally conceded that the best prac- 
tice is to run the safety joint one 
stand above the collars—thus putting 
the excessive fatigue at the top of the 
drill collars upon the less vulnerable 
tool joints of the drill pipe. 

Safety joints fail in two ways; 
Strength and performance. Fig. | is 
typical of physical strength failure, 
This may be called excessive fatigue. 
Examination of the cross-section of 
failure clearly shows fatigue, or rings 
of cold working, around two-thirds 
of the section. During the latter stages 
of its service, the “tear-drop” or ten- 
sion failure portion alone joined the 
two sections together. Of course, the 
natural thought is that excessive stress 
concentration existed at the releasing 
thread and was responsible for the 
ultimate fatigue crack and resulting 
failure. True or not, the manufacturer 
changed the design of this thread to 
distribute high torque loadings more 
evenly. Metallurgical examination re- 
vealed a possible failure factor in the 
heavy banding and inclusion stringers 
of the steel itself. This is quite a con- 
troversial subject, many people be- 
lieve banding has no effect upon the 
fatigue or endurance limits of steel 
and many others point out a number 
of failures in equipment manufac- 
tured from hentad steel. Fig. 2, a 
photo-micrograph of a section of the 
safety joint in Fig. 1, magnified and 
‘etched, clearly shows this banding 
characteristic. It should suffice to say 
that most manufacturers strive to use 
unbanded steel in their products. 


This particular failure was further 
subjected to the “hardenability” test 
for a determination of its “personal- 
ity” in response to heat-treatment. 
For its type of alloy steel (4140, 
3140), it met the recommended 45 to 
55 Rockwell “C” hardness at 8/16ths 
distance from the end of the tested 
specimen. 

Another example of the application 
of excessive torque to safety joints re- 
sulting in failure may be seen in Fig. 
4. In this case, the clutch, or releas- 
ing face, fractured as shown within 
the chalk mark on the specimen. This 
clutch is composed of three crested 
points, 120 deg apart around the 
periphery; the torque load is carried 
on the “hillside” of each crest, thus 
making shoulder contact on only half 
of the section. This fact gives it the 
ability to release upon reverse rota- 
tion before any other member of the 
drill string. Physical and metallurg- 
ical examination revealed good steel, 
poor design, The manufacturer 1- 
creased the shoulder thickness, re- 
duced the pitch of the crest and 
thereby eliminated completely failures 
of this type. Fig. 5 shows the structure 
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FIG. 6. The releasibility of this joint was impaired by 
a misplaced pack-off rubber and also the fact that 


the releasing stem had excessive length. 


FIG. 8. Another shows adequate cause for 
failure: Photomicrograph of structure indicates 
carburized case and surface cracks. 


of the steel in this joint. It is a uni- 
form steel with homogeneous accept- 
ance of heat-treatment. 

A combination of poor field prac- 
tice and a serious manufacturing er- 
ror is illustrated in the failure of the 
safety joint shown in Fig. 6. In this 
case, the joint failed to release on bot- 
tom; when brought to the surface, the 
drilling crew twisted it off with tongs 
and cathead. Clearly shown in the 
split joint is the misplaced pack-off 
tubber (put there by the crew while 
dressing the tool) designated by “A.” 
The excessive extension of the releas- 
Ing stem contacting the tool body is 
shown at “B.” These two factors 
bound the members rigidly and con- 
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FIG. 7. Just one of those things: 
No discernible cause for failure. 
Service history might tell. 


Cn nahn a 


FIG. 9. Also banded structure and inclusion 
cracks are detected at core. 


tinued to hold even though the stem 
was twisted off with reverse torque. 

Occasionally a failure will occur 
and no definite responsibility can be 
placed. Such is the case of Fig. 7. 
Failure here appears to be due to a 
sudden (and not repeated) twisting 
load rather than fatigue. Metallurgic- 
ally, the steel was good. 

Photo-micrographs of a safety joint 
failure caused entirely by poor steel 
structure is illustrated in Figs. 8 and 
9. Failure was attributed to a com- 
bination of heat treating defects and 
banded structure. 

Sometimes the tenacity of steel to 
resist fracture, because of proper 
heat-treatment and hardness, is cause 


of one type of failure. Fig. 10 is a 
side view (with the joint shoulder at 
the top of the photograph) wherein 
excessive torque loading moved the 
mass of steel to form three upset 
points on the clutch faces. In view 
of the proper hardness, steel struc- 
ture and quality, the only conclusion 
to be drawn from this failure was that 
the load applied on the three portions 
of the joint shoulder exceeded the al- 
lowable compressive stress. 

The only justifiable failure is the 
one caused by a “freak” condition. 
Such an example is shown in Fig, 11. 
This specimen failed through a fissure 
in the steel opening under pressure 
and gradually causing a wash-out of 
the joint. This sample was acid etched 
and examined microscopically; no 
other defects were found. A localized, 
freakish crack was responsible. 

Fig. 13 shows a safety point that 
fractured in the box conection. The 
laboratory ran a hardness survey over 


FIG. 10. This joint indicated a hardness on 
the low side of specifications; this could have 
been responsible for cold worked shoulder. 


ae 


FIG. 11. Split joint shows wash-out resulting 
from crack caused by flaw in steel. 
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FIG. 12. Photomicrograph of 
structure of crack 
at inside surface. 


FIG. 13. A hardness survey clearly 

shows the culprit involved in this FIG. 14. Poor thread engagement, bad welding 
failure: The guy who put the practice and improper hardness are clearly 
welding torch on the box end. shown in this tool joint failure. 


the entire length of the failure mem- 
ber. The results are as shown printed 
in chalk on the piece. The end above 
the failure indicated as high as 600 
Brinell compared with 285 below. This 
extreme and localized hardness could 
only have been obtained in the field 
after manufacture, because the lathe 
could not cut material of this hard- 
ness. For some unaccountable reason, 
an acetylene torch was applied in the 
field to the region of the box; it air 
cooled to this hardness. 


Drill Pipe and Tool Joints 

Many excellent papers have been 
prepared on conventional drill pipe 
and tool joint failures; this will 
merely illustrate a typical failure or 
two in the fishing and cutting strings, 
and in a wash pipe. 

Fishing and cutting pipe are usually 


FIG. 15. This photomicrograph of the junction FIG. 16. This pressure welded joint FIG. 17. Microscope on same joint failed to 
between the weld metal and the base metal shows a smooth break between pipe locate presence of detrimental oxides. Structure 
(or heat affected zone) shows a brittle and joint; not enough welding heat is heterogeneous in composition. 

martinsitic structure. to completely fuse two metals. 
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In Emulsion Muds, too... 


There’s nothing like f q Set c F 


FLUID LOSS? Wherever you need a low fluid loss 
mud, add Driscose! It’s easy to use. You can 
start with a Driscose base emulsion mud right 
from the beginning. Or you can convert a Dris- 
cose base aqueous mud to an emulsion .. . at any 
time . . . just by adding oil. Results are good 
whether you are using fresh water or lime muds, 
or those contaminated with salt or anhydrite. 


* 
 & Ry 
a povewetboneitinetorencestc-avapervencorereniversstestssstosenete ots 


OTHER ADVANTAGES of Driscose base emulsion 
muds are: no foaming .. . no loss of oil in filtrate 
. . . high stability . . . low maintenance cost. 


KEEPS TOTAL COSTS LOW. Write for more de- 
tailed information. It costs nothing to find out 
how much you save with Driscose! Its thin, 
strong sheath helps prevent common drilling 
troubles. Holes drilled nearer to bit size. Less 
cement needed for casings. Less weighting mate- 
rials needed with Driscose. You save on storage 
space, transportation charges and handling. 


ORDER DRISCOSE from your regular mud dealer. 
Packaged in 50-pound 6-ply, water-resistant bags. 
Soluble in hot or cold water. No chemical or 
bacterial problems. 


* DRISCOSE is a trademark for Sodium Carbox ymethylcellulose 


DRILLING SPECIALTIES COMPANY 


BARTLESVILLE, OKLAHOMA 
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designated by tool joint size. Conven- 
tional sizes are 1}2-in. or 2%-in, OD. 
he tool joints are threaded, made up 
tightly on the pipe, and welded by rod 
to the joint. Fig. 14 is a photomacro- 
eraph of a joint failure split longi- 
tudinally that reveals not only poor 
thread contact and maladjusted load- 
ing, but also the heat-affected zones 
around the bead weld. On the right is 
a large area and on the left, a small 
area; it is easy to see that the weld- 
ing began on the left, for the base 
metal was cold and thus absorbed the 
heat in a smaller area. Also, the Rock- 
well hardness readings have a wide 

















affected area, and the base metal. The 
micrograph of the junction, Fig. 15, 
shows the coarse structure of the 
erain; this is most susceptible to frac- 
tures under stress. 

\lmost all of these small service 
strings are joined to their tool joints 
by the pressure-welding or arc weld- 
ing processes. These eliminate many 
of the short comings of the old bead 
weld method. Using the pressure- 
welding method, one manufacturer 
experienced only two failures out of 
30,000 joints welded. One of those 
failures is shown in Fig. 16. This 
shows that the break occurred in the 
junction between the tool joint and 
the drill pipe. The reason is obvious; 
this juncture was not sufficiently hot 
for the two metals to fuse properly 
when forced together under pressure. 
\ cooling slug of wet acetylene gas 
may have been responsible. This is 
most unusual, and the reason for the 
effectiveness of this method is the me- 
chanical control of all factors and the 
rigid destructive inspection applied 
periodically. 

Wash pipe (or more properly, 








































FIG. 20. This is how a thread crack looks 
under 100 magnifications. It extended about 
V2 in. deep in drill collar. 








range from that of the bead, the heat- © 


FIG. 18. Wash pipe in service occasionally 
generates enough frictional heat to cause 
failure; this photomicrograph of the outside 
surface shows heat crack .010 in. deep. 


wash-over pipe) very often twists off 
under severe service. In some in- 
stances, the constant rubbing of the 
pipe walls against the “fish” may 
create great friction and considerable 
heat, even though immersed in the 
drilling mud. Such heat may cause 
localized heat checks in the steel. Frac- 
tures and failures are the end result. 
Fig. 18 is a photomicrograph of such 
a failure. 


Drill Collars 


Drill collar failures have been re- 
duced greatly by careful attention to 
thread design and close inspection to 
see that manufacturing processes are 
not lacking. New shape threads, 
greater cross-sectional area for fa- 


FIG. 21. Photomicrograph of core of drill 
collar shows banded areas. 
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FIG. 19. Magnetic particles outline the 
surface crack in this cracked drill collar. 


tigue resistance, cold working by roll- 
ing the thread base, and thread mill- 
ing or grinding for uniformity have 
contributed to the reduction of fail- 
ures in drill collars. Careful field in- 
spection should be added; it has pre- 
vented many a failure from occurring 
in the hole. Such a potential failure 
is shown in Fig. 19. This drill collar 
was racked for magnetic particle in- 
spection; the crack in the body is re- 
vealed by the accumulation of pow- 
dered metal. From a study of the 
crack and a microscopic examination 
(Fig. 20) of the steel structure, it was 
thought that mill practice was re- 
sponsible for the formation of cool- 
ing cracks. A metallurgist believed the 


‘defects were not the result of heat 


treating procedure, however, because 
of their discontinuous and random 
nature. The fact that the crack is nar- 
rower at the surface than further in, 
indicated that the defect was in the 
steel in the “as received” condition. 


Banding in steels may or may not 
be detrimental from a strength stand- 
point; however, when the alternating 
layers or bands vary in machinability, 
trouble of a galling nature may be en- 
countered. Consider the photomicro- 
graph, Fig. 21. It was obtained from 
the pin of a galled drill collar. The 
light etching constituent is steel low 
in alloying elements; it machines 
poorly. The darker band machines 
better. Consequently, one band might 
have been torn rather than chipped 
during machining, and the other band 
would have been machined properly. 
Thus, an alternate rough and smooth 
surface might have been present on 
the thread. In service, it galled with 
the mating member. * a2 
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Looking across derrick floor 
from driller’s console, 


Standard Oil Company of 
California's new diesel electric rig 
drilling its first hole. Derrick is 162 
ft high and is fully insulated, 


P 425.23 


Ultra-Modern Diesel Electric Rig 


Combines Flexibility and Portability 


Arrr \CTING considerable attention 
among west coast drilling men at the 
present time is an outsize diesel-elec- 
rie drilling rig now operating in the 
Baldwin Hills area of Los Angeles 
County for Standard Oil Company of 
California. This is one of the largest 
and most modern assemblies of its 
kind attempted up to the moment. It 
requires no outside source of power; 
*Perates on self-generated d-c elec- 


*Pacific Coast editor. 
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RICHARD SNEDDON* 


tricity; has the drawworks set at 
ground level below the derrick floor; 
is well insulated and ventilated; and, 
despite its size, has an unusual meas- 
ure of flexibility and portability. Al- 
though capable of drilling to 20,000 
ft, the rig can efficiently and economic- 
ally handle the more commonly re- 
quired 8000 to 12,000-ft holes, and 
it incorporates so many innovations 


EXCLUSIVE 


that it virtually heralds a new era in 
drilling equipment design. 
Originally conceived by Standard 
of California engineers, the rig repre- 
sents a long forward step in a pro- 
gram having as its objective conver- 
sion from steam to more convenient 
and economical internal combustion 
engine power. It cost some $400,000, 
exclusive of drill pipe, derrick, sub- 
structure, etc., and involved the use 
of a drawworks from an idle rig, and 
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six generators and four direct current 
motors, salvaged from World War II 
marine stock. It is estimated that to 
duplicate the set-up today would re- 
quire an approximate outlay of $700,- 
000. It was designed, manufactured, 
and assembled by Emsco Derrick and 
Equipment Company, in cooperation 
with General Electric Company and 
other equipment manufacturers, from 
basic ideas furnished by Standard. 
The latter was aided in its plans by 
consultant, J. E. Lucas. 

The purposes behind the develop- 
ment were to obtain greater portabil- 
ity in a deep-drilling rig, to improve 
operating characteristics, and to lower 
maintenance costs. All mechanical and 
electrical units in the assembly are 
mounted on skids and are completely 
self-contained so that rigging-up, 
tearing-down, and moving operations 


Tiss driling Aig wat. engincercad 
wunafactoread. and assembixd by 


are facilitated and expedited. The va- 
rious packages—11 when moving over 
the highway—have been particularly 
planned to comply with California 
state regulations governing highway 
freight movements. In normal opera- 
tion, the heavy machinery is set on 
ground level, which increases the sta- 
bility and considerably simplifies 
moving when that becomes necessary. 
It is, of course, also the expectation 
of those responsible for the big rig 
that the direct current motor-driven 
drawworks, rotary, and mud pumps, 
will increase operating efficiency and 
sensitivity beyond anything possible 
with conventional power rigs or steam 
drawworks. 

Two 1200-hp, diesel engines drive 
direct current generators to provide 
electric power for drawworks, rotary, 
mud pumps, and other auxiliary 


equipment. Each diesel engine-driven 
generator set consists of three inde- 
pendent direct-current generators, two 
of which are mounted in line with the 
engine power-take-off clutch, while the 
third is “v”-belt driven from the end 
of the second generator shaft. The 
three generators are as follows: A 
1200-kw, 525-volt generator for driv- 
ing the drawworks and mud pumps; a 
300-kw, 230-volt generator for driving 
the rotary table; and a 150-kw, 125- 
volt, constant potential generator for 
powering auxiliary units and ampli- 
dynes, which in turn are used for field 
excitation of the two larger genera- 
tors. 

During normal drilling operations, 
either of the two 1200-kw main gen- 
erators is used to drive a mud pump 
motor, and either of the two 300-kw 
generators is used for the rotary table 


Main control panel package houses control and 
transfer switches, contractors, relays, amplidynes, 
alternators, etc. Control panel is air pressurized 

to prevent dust in electrical compartments. 


Close-up of driller’s console. All controls 

are centralized in this compact, skid- 
mounted unit. Finger-tip operation is provided 
by complete electric and pneumatic controls. 
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One of the Brewster 
N-4 Teams operat- 
ing on drilling pro- 
grams in Alberta’s 
Leduc and Redwater 
fields. 


BREWSTER N-4 DRAWWORKS 
For drilling 3500’ to 5500’ with 41,” pipe. 
Single or double drum models with one 
or two engines. 
Single engine model equipped with 
torque converter. 
Two engine model equipped with 4-speed 
transmission and oil bath compound 
with pump drive. 
This unit has portability...speed... 
economy... flexibility ,..and 
Brewster” quick field service where 
and when needed. 


BREWSTER 


ULLAL TY 
Putin Eon 


for 5500 
drilling 


illions of fut 
not a, Winrar 


... That’s the record of the Brewster N-4 
all the way from Texas to Canada. Millions 
of feet of low-cost hole—and smooth year- 
round drilling without a whimper. 


It’s a tough piece of iron, the N-4, with 
a reputation for getting the hole down fast 
and saving the driller money. 


Your supply house can tell you about 
the N-4...or write to us direct. 


The Brewster Company, Shreveport, Louisiana. 


Brewster Drilling Equipment sold by: 

Apex Equipment Co. In Canada: Rocky Moun- 
Bovaird Supply Co. tain Supply Co. 
Industrial Supply Co. Export Sales: Direct and 
Murray Brooks, Inc. through recognized ex- 
Reams Supply Co. port dealers. 














Close-up of No. 1 diesel engine driven generator set. Three 
independent direct current generators are driven by engine; 
two on an extension of the engine power take-off clutch 





shaft and the third V-belt driven from the same shaft. 


motor. For hoisting service, the two 
|200-kw units are operated in paral- 
lel to drive the 1400-hp drawworks 
motor. In terms of high gear, fast line 
pull this provides 29,000 lb for accel- 
erating, and with 8 lines strung, ap- 
proximately 10,000 ft of 414-in. drill 
pipe can be started from bottom in 
high. During operation, the rig is ex- 
ceptionally quiet and free of vibra- 
tion. The driller is seated at a control 
console -facing the rotary table and 
has an unobstructed view of the der- 
rick floor. The derrick floor is clear 
of all equipment except console, cat- 
works, and rotary machine table top. 
The use of direct current motors pro- 
vides rapid and smooth acceleration 
of loads, with absolute control of 
speed and torque. 

One of the most unusual of the in- 
novations already mentioned is the 
setting of the drawworks at ground 
level under the derrick floor, which 
eliminates the need for a heavy sub- 
structure to support the unit. In order 
to keep the drum fast line within the 
confines of the derrick, the position of 
the drawworks has been rotated 180 
deg. Thus, the front of the drawworks 
actually faces away from the center 
of the well. 

The drawworks is a 2-shaft, 2-speed 
unit, driven by an enclosed, fresh air 
ventilated, 1500-hp, 525-volt 600-rpm 
direct current motor. A direct air-op- 
erated friction clutch is provided on 
the high speed drive, and, because of 
space limitations, an air-operated jaw- 
type clutch for the low speed drive. 
[t is expected that the low speed drive 
will be seldom used. The drum is 
}2-in. in diameter by 5754 ft long and 


B-16 


is grooved for 13% in. wire line. The 
low gear pull of 75,000 lb on the 
fast line will handle a maximum hook 
load of 750,000 lb with 10 lines 
strung. Brake rims are 62 in. in diam- 
eter and are individually cooled by a 
forced water circulating system. A 
unique air system is provided for op- 
erating the drawworks brakes from 
the console on the derrick floor. The 
brakes are 100 per cent air operated, 
but a spring-loaded brake is also pro- 
vided for emergency use. This latter 
may be operated by the driller when 


Unique dual radiator cools diesel engines and 
engine lubricating oil. A fan is mounted at the top 
of the dual radiator unit and is driven by the engine. 





necessary and is automatically applied 
if the air pressure falls below 80 psi. 
The drawworks is also equipped with 
a 60-in. dynamatic electric brake. 
All controls are manipulated in a 
compact, skid-mounted console set on 
the derrick floor. The use of both 
pneumatic and electric controls per- 
mits fingertip operation of the com- 
plete rig. In addition to the conven- 
tional air controls for drawworks 
clutches, cathead, air slips, etc., elec- 
trical magnetic contractors are pro- 
vided for selecting the various gener- 
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Mud ain't no 
baked potate | 


Salt don't help 
it any... 


These Baroid Products 
Combat Salt 


BAROCO 
Operators find this inexpensive, salt-resistant high | 
yield drilling clay ideal for use in drilling fluids .- 
exposed to moderate salt contamination. ~~ 4 
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© BAROID EMULSION MUD. An oil emulsion drilling fluid of 
exceptional stability, excellent lubricating properties and easily 
controlled viscosity, gel and water-loss characteristics. Salt 
__ and other contaminants do not affect the oilemul- 4@ he. 
=f), Sion drilling fluid when it is properly compounded. “ 
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IMPERMEX 
This organic colloid provides drilling fluids of 
exceptionally low water-loss, regardless of 


the salt concentration. 
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, ZEOGEL 

*% This special clay gives stable drilling fluids no matter 
how high the salt concentration. Addition of a | i 
will provide low water-loss characteristics to the mud. 





BAROID SALES DIVISION 


NATIONAL LEAD COMPANY 
LOS ANGELES = TULSA * HOUSTON 
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ator drive combinations. The driller 
may start, stop, accelerate, and switch 
rotary and drawwork’s drives at will, 
and may select either 300-kw genera- 
tor for the rotary table drive. Speed 
control switches are at the driller’s 
position in fresh air pressurized units. 
Full motor horsepower is available 
over a wide range of speeds. Each of 
the various controllers has an infinite 
number of speeds from zero to maxi- 
mum, forward and reverse, which in- 
sures instantaneous, accurately con- 
trolled speed changes. This is particu- 
larly advantageous for the shaft- 
driven rotary table where speed and 
torque can be measured and adjusted 
to changing drilling conditions. 

Either of the two 500-hp slush 
pumps may be stopped at the driller’s 
position. For safety reasons, however, 
restarting and controlling speed, are 
done only at the mud-pump master 
switch position. The mud pumps are 
driven by enclosed fresh air ventilated 
765 hp, 500-volt 1120-rpm d-c motors, 
and are mounted on a common skid 
base with the slush pumps. The latter 
are driven with a silent chain designed 
for high speed, heavy duty applica- 
tions, It provides an extremely high 
load capacity per unit of width in ad- 
dition to greatly minimizing shock 
loading of chain links. It almost com- 
pletely eliminates noise, vibration, and 
heating. In operation, this new chain 
drive provides extremely quiet and 
efficient power transmission. It is em- 
ployed on the drawworks shaft drives 
and also on the mud pump motor 
drives. 

The use of direct current electric 
motor driven slush pumps is expected 
to reduce considerably pump main- 


Amplidyne motor-units are used for excitation of main generator and rotary 
table generators. The use of amplidyne voltage control gives instantaneous 
response to driller’s controls and provides a means of limiting torque on motors. 


tenance. Amplidyne control of the di- 
rect current motor gives a dropping 
speed characteristic that is ideal for 
slush pump service. Preset maximum 
torque of the mud pump motors will 
cause the slush pumps to slow down 
and stall in case of excessive pressure 
caused by clogged bit or other restric- 
tion of the circulating system. This 
protects the fluid end from excessive 
pressures and prevents damage to the 
power end. 

The use of diesel electric power 
provides many savings in time re- 


Two 500-hp slush pumps are driven by air-pressurized, 
direct-current motors through revolutionary ‘“‘HY-VO"’ silent chain drives. 


quired for rigging-up and tear-down 
operations. The power generating and 
control units may be set in the most 
advantageous location. This mini- 
mizes excavation work for the align- 
ment of related units when rig is op- 
erating in hilly terrain. It is unneces- 
sary to dismantle any chain drives 
when moving. 

A large air-motor-driven reel is 
provided for reeling and transporting 
the electrical cables. Electrical con- 
nections between generators, controls 
and motors are «made quickly and 
easily in the field. Cables are num- 
bered and coded to facilitate correct 
coupling, and are equipped with in- 
dexing pins to assure correct installa- 
tion on terminals. 


The complete power plant and drill- 
ing machinery are assembled on skid- 
mounted bases. When moving from 
one location to another in the oil 
fields, the engine-generator set will be 
moved as one unit (total weight ap- 
proximately 96,000 Ib). Permanent 
alignment is assured between the two 
units by means of 4 tapered cones. 
The engine generator units are de- 
signed to set on wood beam mats 
thus eliminating the need for concrete 
base, The dynamatic brake and draw- 
works motor are removed from the 
drawworks package when it is neces 
sary to keep this unit within road- 
weight limitations. When moving 
without limitation the number q 
packages for the equipment 1s eight: 
Two engine generator sets, one elec- 
trical control panel, one drawwor! 
with motor and brake, one rotary unit, 


THE PETROLEUM ENGINEER, May, 195! 








LUFKIN FOUNDRY & MACHINE COMPANY 
LUFKIN, TEXAS , 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 


pee 
LUFKIN Off FIELD AND INDUSTRIAL DIVISION LUFKIN FOUNDRY & MACHINE COMPANY 
TRUCK TRAMERS ei INDUSTRIAL, MILL AND AUTOMOTIVE SUPPLIES 


















two pumps, and one blower and cable 
reel unit. 

Main control equipment consisting 
of control and transfer switches, con- 
tractors, relays, amplidynes, alterna- 
tor, and other electrical devices is 
in a separate skid-mounted unit. (See 
electrical distribution diagram.) The 
electrical distribution system is ar- 
ranged to permit maximum operating 
versatility, and generator units may 
be paralleled to distribute the power 
in any desired combination between 
the two mud pumps and the draw- 
works motor. 

Two motor units are provided for 
excitation of the main 1200-kw gen- 
erators (5-kw amplidyne for each 
main generator) and the 300-kw rot- 
ary table generators (2-kw ampli- 
dynes). The two amplidynes are con- 
nected by a flexible coupling and are 
driven by a 15-hp electric motor. The 
use of amplidyne current limit ex- 
citer control gives instantaneous re- 
sponse to the control system, and 
when the two main generators are 
paralleled, assures equal distribution 
of load. 


The amplidyne is a direct current 
machine similar in many respects to a 
d-c exciter. It was developed by Gen- 
eral Electric and gives a high speed 
amplified response to a very small d-c 
signal and thus, controls the output 
of the main generators very accur- 
ately. 

The amplidyne is used in conjunc- 
tion with a magnetic amplifier com- 
monly called the amplistat. This lat- 
ter has no moving parts and provides 
extremely accurate amplification of a 
very small d-c signal. It picks up the 
voltage drop across the commutating 
field of the generator and amplifies 
this sufficiently to control the ampli- 
dyne. The amplidyne in turn controls 
the output of the main generators 
driving the mud pump, rotary table 
and drawworks, synchronizing the 
driving motor with the driven equip- 
ment. This system allows the driller 
to control the output of the largest 
motors very accurately by the mere 
turning of a small potentiometer dial 
no larger than a radio dial. In addi- 
tion, the use of amplidyne control 
furnishes a means of limiting torque 
on motors, since the instruments are 
preset to limit the power that the gen- 
erator can deliver. 


All electric motors have built-in 
electric heaters to prevent accumula- 
tion of moisture in motor windings 
when the rig is shut-down under high 
humidity conditions. 

More than 3500 ft of 1000 MCM 
cable (approximately 2 in. in diam- 
eter) is used for power connections 
between generators, motors, and con- 


B-20° 


Ventilating blowers and cable reel skid-mounted unit. Reel transports 


he 


electrical cables. Over seven tons of main power cable are employed. 


trol points, This represents a total 
weight of cable of about 7 tons. 

A 3-phase, 60-cycle, 440-volt 100 
KCA alternator is provided for sup- 
plying power to rig auxiliaries, such 
as blower motors, shale shaker, brake 
water circulating, lighting, and rig 
heating. 

Three axial flow blowers are used 
to cool all motors and to keep a con- 
stant supply of fresh, filtered air pass- 
ing through all electrical units in 
which explosive gases might accumu- 
late. The blowers are situated about 
90 ft from the derrick and are so ar- 
ranged that the air is picked up 7-8 
ft above ground level. The filtered air 
passes through a large, canvas duct 
to the derrick substructure where 
feeder ducts take it to the drawworks 


motor, rotary table motor, mud pump 
motors, and the driller’s console. Be- 
sides eliminating explosion hazards. 
this air keeps motors at safe operat- 
ing temperatures. 

The secondary power circuits are 
electrically interlocked through a 
time-delay relay so that the blowers 
must be started prior to the motors. 
This gives enough time for the mo- 
tors and console to be purged of any 
gas that might have accumulated dur- 
ing a shut-down. The main control 
panel is also ventilated by means of 
this forced draft system in order to 
keep dust from collecting in the elec- 
tric relays and other devices. The gen- 
erator sets are cooled by a fan situ- 
ated on the main generator of each. 
This fan sucks air through a filter 


Drawworks is set at ground level under derrick floor and is driven by 
1500 hp motor. Drawworks brakes are 100 per cent air-operated from driller's 
console. An emergency brake is part of the main braking system. 
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— RACES permit “R-WB” Type 
Hyatt Hy-Load Roller Bearings to 
locate shafts or gears or accommodate 


light or intermittent thrust in one di- 
rection. Used in pairs, they can locate 
shafts or accommodate thrust loads in 
both directions. 


The ability to locate shafts and 
handle light thrust loads is an added 
feature of this Hy-Load bearing. Its 
primary advantage is its ability to 


carry high radial loads. 


Hyatt Hy-Load Roller Bearings are 
adaptable for many bearing installa- 
tions. There are ten different types, 
each made in many different sizes to fit 
almost every application need. Write 
for your copy of Hyatt catalog 547 for 
complete information about Hyatt 
Hy-Load Roller Bearings. Hyatt Bear- 
ings Division, General Motors Corpo- 
ration, Harrison, N. J. 


To obtain more information on products advertised see page E-49 











box and discharges it through the 
three generators. 

Personnel and equipment are pro- 
tected by many safety devices. Alarm 
signal lights at the driller’s console 
indicate excessive current in any mo- 
tor. A relay prevents engine overspeed 
due to electrical power pump-back in 
case the drawworks motor should in- 
advertently be connected when run- 
ning pipe in the hole. It is operated 
by a tachometer mounted on the en- 
gine and operates a solenoid valve on 
the drawworks air brake. An alarm 
signal actuated by a tachometer on 
the drawworks motor indicates motor 
over speed. Also, the driller can kill 
all electric power beyond the load side 
of the main panel in the event of an 
emergency. Main control panel doors 
are equipped with electrical inter- 
locks, which automatically deenergize 
the panel when the doors are opened. 

The rotary machine and motor are 


mounted under the derrick floor on an _ 


independent substructure, and the rot- 
ary table is placed practically flush 
with the derrick floor to provide safe 
footing for the drilling crew. Between 
the motor and the rotary table is a 
universal-joint-type shaft drive, which 
permits the table to be shifted 214 
in. in any direction. Having an in- 
dependent substructure for the rotary 


B-22 


Revolutionary ‘‘HY-VO"' chain drive used in drawworks 
provides maximum load capacity per unit of width. 


table facilitates installation of the 
blow-out preventers since the table 
can be lifted out and the preventers 
can be installed from the derrick floor 
level. Drill pipe setback loads are 
transferred directly to the ground by 
means of a special substructure which 
is also independent of the derrick 
floor. 

The two 750-rpm, 12-cylinder diesel 
engines were previously used as the 
main propulsion engines in a Navy 
LST. Originally rated at 900 hp for 
continuous service, these engines were 
completely reconditioned and pro- 
vided with suitable cooling for the 
increased horsepower required in this 





Seismic Exploration 


The Institute of Inventive Research 
of San Antonio has been granted full 
protection by the U. S. Patent Office 
on its newly-developed Poulter Method 
for seismic exploration, A. J. Baxter, 
Institute manager, disclosed. Designed 
primarily to obtain an improved qual- 
ity of seismic records by the elimination 
of multiple reflections, the Poulter 
Method is said to reduce the amount 
of field equipment by avoiding the 
drilling of shot holes. The air shooting 
method has been tested extensively 
and is credited by the Institute with 
location of two new oil fields. 
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Close-up of one of the many 
control panels showing control devices. 


drilling rig. They are now rated at 
1200 hp for intermittent duty. A 
unique cooling system was developed 
for the oil field application of these 
engines. A fan is mounted at the top 
of the dual radiator unit and is driven 
through a right angle gear box from 
the engine. One radiator unit is em- 
ployed for engine cooling, while the 
other is used for water-circulating to 
the lubricating oil cooler. 

Adjacent to the air receiver on the 
generator end of the engine-generator 
unit sub-base is a small auxiliary fuel 
feed tank that is gravity fed from 
nearby storage. Fuel is maintained at 
a constant level in the small tank by 
means of a float-type valve in the inlet 
line, and is continuously circulated 
between it and the engine to main- 
tain constant fuel temperature. Be- 
cause of the relatively low engine 
speed, a low cost industrial type diesel 
fuel replaces the more expensive fuel 
generally used for oil field service. 
This should effect substantial savings 
in fuel costs. Standard’s industrial 
lubricant division, working in collab- 
oration with operating personnel, is 
using the engines on tests for deter- 
mining the performance characteris: 
tics of certain new improved heavy 
duty lubricants with which they ” 
now experimenting. *% 












































































available. The operator hesitated to 
urchase a heavy steam rig, because 
he anticipated moving the rig to other 
| locations where low cost fuel and an 
ample supply of soft water would not 
be available. The “Steamair” rig thus 
enables him to continue drilling the 
deep test with his old equipment and 
to convert it over to a power rig when 
itis moved to another well. 

The conversion to a power rig can 
be made simply by the addition of a 
compound transmission and multi-cy- 
linder, internal combustion engines. 
The steam mud pumps, of course, will 
have to be replaced with power 
pumps. 





Operating Conditions 


‘The four 125-hp boilers are oper- 
ated with from 300 to 350 psig pres- 
sure. An 18 by 8 by 20-in. slush pump 
and a 14 by 714 by 18-in. slush pump 
are used to circulate the drilling mud. 
The standpipe pressure was about 
1650 psig at the time the photographs 
were taken. A string of 314-in. drill 
pipe with five 5-in. drill collars and a 
644-in. rock bit was being used. The 
rotary table was being driven by a 
120-in. double chain with 2-in. pitch 
from the drawworks. The rotary can 
be operated at two different speeds 
without changing the speed of the 12 
by 12-in, steam engine. 

The drawworks can be operated at 
four different speeds without chang- 
. ing the speed of the steam engine: 
A Low - low, low - high, high - low, and 
d high-high. These designations refer 
to the two speeds available on the 
drum and the two speeds available on 
the drawworks transmission. Speed 
changes may be made by manipula- 
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The driller, top, manipulates the toggle 
switch air-control valves that operate 
the rig from a central control box. 


Center, the rotary was turning about 
40 rpm as preparations were being 
made to pull-up and add another 
joint of drill pipe. 








The toggle switches, left, of the control 
panel enable the driller to select four 
hoisting speeds and two rotary speeds 
without changing the speed of 
the steam engine. 
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INCREASE PRODUCTION 
Clean Out Better With 


Pump O. D. sizes are: 
2%, 3, 3%, 4%, 5, 
5% and 7 inches. 20, 25 
and 30 ft. length. Strong 
bail welded to heavy 
seamless steel tube. By 
Heavy grooved plunger 
assures liquid seal. Wire 
line direct connected to 
plunger for great suction. 


MILLER BAILERS 


Bailer O. D. sizes are: 
3, 3%, 4%, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
15324 SE 29th St. 
OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 


See Composite Catalogue, 
Page 3305 








Gas Repressuring 
Keywell 
Metering Manifold 


Jones County 
Texas 


LEUM ENG! 
que NEERS 


CABLE &STINE 




















~, 


Bhs Sin 


Top, chemicals are added to the mud stream from the drum after the shale 
and cuttings have been removed by the rotary-type shaker. 


Center, drilling mud circulates through the settling pit (right) and back to the 
slush pump intakes through pit at left. 


tion of the toggle switches on the con- 
trol panel at the driller’s position, 
which operate air-controlled clutches, 
or simply by changing the speed of 
the steam engine. This gives the drill- 
er a wide selection of speeds for op- 
erating the rotary table and draw- 
works. Ten 11%-in. lines were strung 
through the heavy 5-sheave traveling 
block being used. 

A quebracho and caustic mud 
weighing about 10 lb per gal and hav- 
ing about 3 to 5 cc water loss was be- 
ing used. Returns were being checked 
constantly by a mud-logging labora- 
tory truck. 

A two-stage air compressor driven 
off the drawworks transmission sup- 
plied the compressed air for opera- 


To obtain more information on products advertised see page E-49 


tion of the air-clutches and controls. 
The compressed air storage tank was 
equipped with safety valves to pre- 
vent the pressure from exceeding 100 
psig, and the clutches are set to kick 
out, if the pressure should fall below 
60 psig. This latter feature is for the 
purpose of preventing excessive wear 
due to clutch slippage at low pres- 
sures. . 
The rig is equipped with a 46-1n. 
Hydromatic? brake and a dual-con- 
trolled-torque cathead. It also has a 
reverse lever, so that the engine may 
be reversed, if desired. It is unmeces- 
sary to use the lever, however. to dis- 
engage the clutches. ket 


2Parkersburg Rig and Reel Company, Park- 
ersburg, West Virginia. 
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Gas Control in | 


NORMAN C. WELLS 


Tue pump-powered filter is one of many de- 
vices developed to reduce sand wear and clog- 
ging of bottom-hole pumps, This type of tool 
(see Fig. 1)*, run on the tubing below the 
pump shoe, employs a moving pack of 0.300- 
in. diam glass agates as its filtering element. 
These agates are made of an especially hard 
and tough glass. 

Movement of the pack is caused by the well 
fluid as it is drawn through the filter by the 
pump. The amount of sand or other solids that 
can pass through to the pump on any one 
stroke is dependent upon the fluid’s speed and 
volume and the area of the voids between the 
constantly shifting agates. Angled perforations 
at the bottom of the filter barrel give the fluid 
and the agates a swirling motion that tends to 
keep the sand in longer grinding contact and 
in better suspension in the fluid for proper 
flow control to the pump. Such filters are not 
designed to keep out sand, but to produce it 
with the fluid at a constant rate, so that the 
pump can handle it with a minimum of wear 
and clogging. Also, sharp-grained sand parti- 
cles are ground against each other by the ac- 
tion of the agates and become somewhat 
rounded and less abrasive by the time they 
reach the pump. 

Though pump-powered filters are helpful 
in correcting a number of troublesome sand 
conditions, there are several types of problem 
wells in which they are not effective. They will 
not correct a serious heaving or bridging con- 
dition or operate satisfactorily in heavy mud- 
cut fluid. They are not designed to take the 
place of gravel packs, pre-packed liners, or 
other similar sand-restricting screens. They 
have proved very effective, however, when 
‘used in conjunction with screens that have 
gages large enough to permit free oil flow with 
troublesome quantities of sand. The filters are 
helpful in handling fine flour sand that can- 
not be bailed, yet is present in sufficient quan- 
tities to stick or wear out pumps prematurely. 

Pump-powered filters are credited with cor- 
recting certain types of gas troubles, particu- 
larly those where troublesome sand conditions 
are also present. Filters of this type are now 
designed as gas anchors and are being used 
in many “gassy” wells of both high and low 
gravity crude oil. The motion of the agates 
tends to break down the “skin” tension of gas 
bubbles, using friction to break gas free of the 
fluid. This movement through the agates rap- 

_ *Manufactured by Agate 


Corporation, Los Angeles, 
California. 


FIG. 1. Cutaway 
view of glass 
agate filter. 


EXCLUSIVE 


idly merges little bubbles into larger ones that 
separate from the oil more readily. 


Installation Problems 


Proper installation of powered filters is not 
always the simple job of attaching the unit to 
the pump shoe, In some instances, pump sizes 
have had to be changed, strokes per minute 
reduced, and stroke lengths adjusted to obtain 
maximum effectiveness on longer stroke 
pumps. In many low capacity producing wells, 
the extra corrective work is not justified. In 
others the investment has been returned in a 
matter of months. The filters have made prof- 
itable producers of wells that have stood idle 
for years because of servicing costs. One filter 
unit is credited with keeping a well on the 
pump for 15 months without a pulling job 
after the well had been shut down for 10 years 
because of excessive pulling frequency. 

Installation of the filter in wells where sand 
is coming in at a rapid rate, or where bailing 
has failed to clean out all the sand, sometimes 
necessitates lowering the tubing, a stand or 
two at a time, after the well has been put back 
on the pump. In general, it has been found 
more satisfactory to pump lower with a pow- 
ered filter, because agitation of the incoming 
sand helps prevent a rapid accumulation at 
the bottom of the hole and tends to maintain 
constant removal of the sand with the fluid. 
Steadier production tends to reduce down time 


a 


FIG. 2. Angled perforations in side wall and 
lower baffle give directional spin to fluid and 
agates. 
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from intermittent locking and clog- 
ging and has resulted in a pumping 
down of wells that formerly main- 
tained relatively high fluid levels. 
Skimming of wells after installation 
of these filters has been found unnec- 
essary and undesirable in most: in- 
stances. 

Unsatisfactory performance some- 
times has been traced to installation 
of filters below anchors or lengths of 
tubing. Where sand is a problem and 
the filters are placed too far below 
the pump, part of the drifting, filter- 
ing action is lost, and the heavier sand 
tends to settle back in clogging 


amounts. Experience has shown that 
powered filters should be installed di- 
rectly below the pump for maximum 


. effectiveness, if sand is a factor. 


Larger Filters Used 


Decreases in daily production rates 
have resulted from some installations 
of filters. In most cases, the cause has 
been use of units of insufficient capac- 
ity. Installation of larger filters has 
corrected the trouble. In some wells, 
where relatively large tolerance pumps 
have been used to handle sand, the 
filters, regardless of size, have re- 
stricted production. The only justifi- 











own 


spINNIN “CATHEAD 


“Speed with control has been built into 
Foster Catheads for the 26 years we 
have been specializing in their manu- 
facture. The driller operates Foster Cat- 
heads from his regular position, and 
there’s no time lost waiting for the 
shaft to slow down because powerful 
friction clutches engage with the cat- 
head shaft running at high speed.” 
Sold thru supply stores everywhere. 







Foster Spinning Cathead 
SPEED .. . instant engagement 
without reducing lineshaft 


speed. 

ECONOMICAL . . . will spin 
and tong with forked line. 

DEPENDABLE .. . heavy bear- 
ings, well lubricated . . . rec- 
ords of years of operation 
without repairs. 

SAFETY .. . eliminates hand- 
wrapping of spinning line. 

Foster Master, Type B, Break- 
out Cathead 


SPEED .. .« instant engagement 
without reducing lineshaft 


speed. 
ECONOMICAL .. . no metal- 
to-metal impacts . . . no com- 


plicated brake necessary. 


DEPENDABLE .. . powerful 
friction clutch . . . roller bear- 
ings. 

FLEXIBLE .. . recommended 
for either air or manual con- 
trols. 


in addition, the Foster Cathead Company manufactures the Air Master Breakout, Foster 
Air Spinning Cathead, plus the Foster Midget Master Breakout Cathead and Foster 
Midget Spinning Cathead for shallow drilling and clean-out rigs. 


CATHEAD COMPANY 


WICHITA FALLS. TEXAS 


P O BOX 1675 


FACTORY REPRESENTATIVES 


O. W. Frogge 
Casper, Wyoming 


B-50 


Tillery & Parks 


Odessa, Texas 


R. D. Cloninger 


Lafayette, Louisiana 






To obtain moze information on products a-vertised see page £-47 
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FIG. 3. Filter attached directly to 
pump shoe is ready to be run into well. 


cation for their continued use has 
been their ability to reduce pulling 
frequencies and down time to a point 
where net production has shown an 
increase. 

Low gravity, low temperature wells 
with troublesome sand conditions were 
not helped by powered filters until 
larger sized agates were developed. 
The .300-in. spheres were found to be 
too light and too friction-bound to 
operate effectively in most wells of 
12 deg or lower gravity. Filters re- 
packed with larger agates have helped 
considerably to break gas out of heav- 
ier crudes and to keep sand moving 
more evenly and steadily through the 
pump. 

Standard models of the unit have 
handled production containing more 
than 30 per cent sand. In many cases 
they have saved numerous “wet” jobs 
and, also, “stripping” jobs. 

A number of improvements have 
been made in the filter since its first 
application to pumping wells. The 
agates are made of tougher glass than 
the first ones that were used and cor- 
sequently should last much longer. 
Also, the design has been changed 
somewhat so as to improve both the 
gas and sand handling capacity. 













Back pressure 
valve connected 
to top plug. 



















Top plug rides 
cement column 
down the casing. 


Plug bar releases 
bottom plug with- 
out shutting down 
or opening head. 


Bottom plug leads 
cement column 
and wipes casing 
clean of mud. 


Trip ball that 
ejects float as- 
sembly. in shoe 
* to provide full 
casing-bore 
discharge. 





Ball dropper re- 
leases trip ball 
without opening 
head. 
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prevents contamination of cement 


Every operator knows that voids caused by air pockets in the cementing string 
or soft spots due to contamination are the perfect set-up for future trouble. 
Prevention of these weaknesses is the basis of “Fulbore’ cementing superiority 
... the assurance of a master cementing job, everytime. 


The “Fulbore” multiple inlet head provides a closed circuit from beginning to end 
of cementing operations. The two plugs, made up in the head before it is 
connected to the casing string, are released mechanically without downtime. 
the plugs completely and effectively segregate the cement from the time it enters 
the head until discharged at the shoe. There is no possibility of contamination 
or the formation of air pockets. 


Extreme simplicity is another advantage of “Fulbore” cementing. There are no 
discs to break . . . no small orifices through which the cement must be pumped. 
Traveling ahead of the cement, the bottom plug is pumped out of the casing 
through the float shoe from which the float assembly has been ejected after 
cementing string has been floated into position. This provides full casing dis- 
charge capacity . . . reduces the load on the pumps . . . permits greater volume 
to be circulated with same pump discharge pressure . . . results in higher 
velocity in space between casing and bottom of hole. 


Every phase of “Fulbore” cementing is planned to make every job a master 
cementing job. Ask your Rector Representative or authorized supply store for 
full information about “Fulbore” Cementing and equipment. 


ECTC . WELL EQUIPMENT COMPANY 2 


’ 


ATi 
ON ae 
o WELL 
v HEAD 


We CUMIN * a 


10 NORTH COMMERCE ST? FORT. WORTH, TEXAS 
Houston Plant: 2215 Commerce St. ~ 
REPRESENTATIVES IN ALL ACTIVE FIELDS 
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UNITIZED COMPARTMENT 


A ounimizep compartment tank de- 
signed. by Camay Drilling Company 
of Long Beach, California, enables the 
supplier of drilling rig lubricants and 
solvents to make bulk deliveries cov- 
ering the various quantities needed. 
The skid mounted tank ‘is moved along 
with the rig, thus preventing loss of 
oil often left behind in drums, An- 
other advantage in favor of the com- 
partment oil tanks is that workers 
need not lift heavy drums from the 
ground and place them upon rocks. 

Camay uses smooth, flat tank steel 
for the walls and partitions of the bulk 
oil tanks. The partially completed tank 
is an open top box into which the par- 
tition walls are inserted and welded 
at all seams. The end panels of the 
tank are about 18-in. longer than the 
depth of the tank, serving to enclose 
the lower part of the unit and act as 
supporting members. 

Measuring cans and other materials 
may be in the open compartment be- 


TANKS J. C. ALBRIGHT 


All drilling rig lubricating oils and solvents may be 
ordered in bulk lots and kept in this five-compartment tank. 


low the tank. The entire tank is bound 
at all square corners with angle iron 
strips that are tack-welded for unit 
strength. U-bolt lugs are welded at 
each of the four top corners of the 
tank for lifting it with a truck boom 
ir crane, 

Short 2-in. nipples are welded to 


filling, and are closed with malleable 
iron caps, fitted with bent rod han- 
dles for removal without the necessity 
of using a pipe wrench. Oil is with- 
drawn from each compartment, as re- 
quired, by the use of conventional 
quarter-turn spigots. They are sup- 
plied with street ells as guides for the 


vent the last few drops from spilling 
on the floor of tank. It has been esti- 
mated, by comparing oil consumption, 
before and after building the com- 
partment tanks, that the saving of oil. 
previously left in returnable drums, 
has been more than enough to cover 
the cost of building this type of stor- 


the top deck of each compartment for _—_ flowing oil, and when up-turned, pre- _age tank. 














"Yhe Greatest Name in Cable Tools. 





e 


SINCE 1900. _ 


. . . to-be-Sure—Always Ask 
for Acme’s Rope Sockets 


It’s what’s underneath that counts most — 
downhole. Acme Rope Sockets have inner- 
RUGGED qualities—a 1/2-century’s wo:th 
— that pay off, in bonus service. From 
billet to finished socket, its every field- 
service factor is safe-guarded: By our rigid 
PREMIUM-grade steel specifications; elec- 
tromatic controlled heat-treatment, and 
toolmanship to engineered precision. 


Prosser Swivel Socket (illustrated) is used 
on Wire Cable; as are Babcock (stiff) 
and Burns Swivel. Made to API specifica- 
tions (unless ‘‘special’’). All must en- 
hance the Acme tradition — for TRUST- 
WORTHY performance: ‘‘Down-deep”’ tool- 
qualities that aren't ‘‘stop-watch” limited; 
qualities that cut drilling cost foot-by-foot. 


ACM 


Export Office: 
19 Rector St., New York 6, N.Y. 


They insist on genuine 


Drop-forged 
Hot dip galvanized 


SIZES FOR 
ALL WIRE ROPE 


DISTRIBUTORS EVERYWHERE 


See Acme’s Insert 
in 1951 Composite 
Catalog. Also write 
for more complete 
Catalog, containing 
valuable cable tool 
“use and care” 
manual, 


Fig. 115 — ~ 
Acme Pros- CAs 
ser Swivel ,/ Lian \\ 


Socket. 51- = — 
yrs’ special- ACME 

ized “know- | oR OOLS } 
how” makes ! \ a 1] 


itworthmore aw V. 
to YOU. QO” 


FISHING TOOL CO. 
PARKERSBURG W. VA. 


AMERICAN HOIST & DERRICK co. 
ST. PAUL 1, MINNESOTA ° 








To obtain more information on products advertised see page E-49 
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GIVES AN 
ABSOLUTE DEPTH 
» @ REFERENCE TO THE 
» B ELECTRICAL LOG FOR 
* DT PERFORATING CONTROL 
IN WORKOVER 
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Many workover wells have the original casing 
set just above a sand in which the well is to be recompleted. 
Recently, it has become standard practice to run a casing collar locator 
in combination with the regular electrical log. By so doing, it is possible to 
establish definite distances between the casing collars and the projective formation. 
When the well is perforated, the same collars can be relocated 
and the shots placed with absolute control. 
You should consider running a Casing Collar-Electrical Log 
combination on your next workover well. 














The Schlumberger Casing Collar Locator is another impor- 
tant development of Schlumberger’s progressive program 
of research and engineering to provide advanced services 
to the oil industry. 
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Straight-Hole Drilling 


Crooked-Hole Country 


G. C. MacDONALDT and ARTHUR LUBINSKI+ 


Axr its 1950 Spring meeting, the Mid- 
Continent District API Committee on 
Drilling Practice authorized the for- 
mation of a Study Committee on Bore- 
Hole Drift. During the year since its 
organization, this study committee 
has sought both theoretical and prac- 
tical solutions to the problem of drill- 
ing straight holes in crooked-hole 
country. The purpose of this report 
is to present to the drilling industry 
information developed to date which 
the committee believes is of immediate 
praetical use. 


A satisfactory definition of a 
crooked hole has not yet been devel- 
oped because of the inter-relationship 
of the terms “vertical” and “straight”. 
It is reasonably apparent that angle 
alone will not suffice for definitive 
purposes because sharp dog legs from 
side to side within the angle limita- 
tions could produce an objectionable 
hole. Rate of change added to angle 
would assist in defining a dog-legged 
hole; but a hole following a tight 
spiral at a low, uniform angle could 
be equally objectionable mechanic- 
ally, yet would have no excessive ver- 
tical angle or rate of change. The con- 
sideration of direction seems almost 
inescapable at this time. 


Oversized drill collars have had 
limited use in the Mid-Continent area 
and have contributed materially to 
straight-hole drilling. Bit weights 
which will cause drill-collar strings to 
buckle, and hence place other than 
vertical forces on the bit, have been 
mathematically developed. It was 
found that those critical weights, 
above which drill-collar buckling 
could be expected, corresponded 
exactly with the results of field exper- 
ience in determining the maximum 
bit weight that could be carried with 
various drill-collar sizes without caus- 


*Progress reports of the Mid-Continent Dis- 
trict Study Committee on Bore-Hole Drift of 
the API Committee on Drilling Practice, repre- 
sented at the Spring Meeting, API Division of 
Production, Amarillo, Texas, March 21-23, 1951. 

tGulf Oil Corporation, Tulsa: Chairman, Mid- 
Continent District Study Committee on Bore- 
Hole Drift. 

tStanolind Oil and Gas Company, Tulsa, 
Oklahoma. 
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ing excessive hole deviation to de- 
velop. The mathematical investigation 
was carried further to establish the 
point at which various sizes of drill 
collars would buckle when excess bit 
weight was applied; and it was dis- 
covered that reamers, rollers, or sta- 
bilizers used in the past were seldom, 
if ever, properly placed in the string. 
Such proper position is brought out 
herein. 

An early attempt was made to de- 
fine a crooked hole, which was not 
too successful. An understandable con- 
fusion exists in the customary use of 
the terms “straight,” “crooked,” and 
“vertical” when applied to a drilled 
hole. A 3-deg hole might be rifle-bore 
straight, if the deviation were all in 
one direction, but obviously far from 
vertical. Such a straight, but non-ver- 
tical, hole would present little drill- 
ing or producing problem. A 2-deg 
hole could be more crooked if it swung 
sharply from 2-deg in one direction 
to 2-deg in the opposite direction sev- 
eral times throughout its depth. Al- 
though such a hole might be classed 
as vertical because the bottom of the 
hole would be close to a point directly 
beneath the surface location, it might 
have sharp dog legs up to 4 deg at 
several places and develop relatively 
serious drilling and producing prob- 
lems. It is apparent that angle alone is 
inadequate to a definition of a crooked 
hole; the factor of rate of change in 
angle must also be considered. 

A 2-deg hole follewing a tight spi- 
ral would be vertical, but far from 
straight; and if it held steadily to 2- 
deg, there would be no objectionable 
rate of change in angle, yet the spiral 
hole might develop serious key-seat- 
ing difficulties, drill-pipe wear or in- 
termediate casing, etc. To guard 
against the development of this type 
of hole, the consideration of direction 
must be added to that of angle and 
rate of change. This complicates the 
situation because, while angle and rate 
of change may be determined from 
the customarily employed slope-test- 
ing devices, an instrument for the re- 
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cording of direction is not normally 
employed as a routine drilling tool. 
For these practical reasons, the study 
committee has not yet been able to 
develop a universally acceptable def 
nition of a crooked hole. This subject 
is high on the agenda of future work. 

The second subject requiring a clar- 
ification of thinking was that of the 
scope of the field of straight-hole drill- 
ing in creoked-hole country. The field 


_ has two provinces: 


1. The maintenance of an accept- 
ably straight hole. 

2. The straightening of a hole 
which has exceeded the predeter- 
mined limits. 

Obviously, the attainment of the 
first objective requires the prolonga- 
tion of the axis of the existing hole 
without ‘change, while the attainment 
of the second requires a change. The 
solution of the two problems is en- 
tirely different; and unless the dis- 
tinction is clearly set forth, confusion 
results. Unfortunately, one very com- 
mon field drilling practice is to drill 
as rapidly as possible as long as the 
angle of deviation remains below the 
permissible maximum, and then to 
hold up on the weight in an attempt 
to straighten an already excessively 
crooked hole. Most of the effort, there- 
fore, has been in the second category, 
viz., that of straightening a crooked 
hole. 

Before a revision of this policy is 
acceptable, there must be some rather 
definite indication that success, both 
mechanical and economical, will at- 
tend a proposal to drill a straight hole 
by the employment of techniques and 
equipment intended for that purpose. 
The study committee endeavored to 
survey the drilling field in order to de- 
termine what is being done, how tt 
is done, and what success is being 
made. This report is intended to dis- 
seminate such information as is now 
available and pertinent. 

One drilling procedure ewnployed 
in crooked-hole country is that of drill- 
ing at the maximum possible rate of 
penetration to a point a few hundred 
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Instead of assembling your Christmas tree from various manufacturers’ 
products, and thus dividing the responsibility for its proper functioning 
and servicing, why not go all the way with Cameron? Since the 
introduction of the Non-Lubricated Lift Plug Valve, which has enabled 
Cameron to offer the industry Christmas trees assembled entirely from 
Cameron products, many operators, sensing the advantage of this 
undivided responsibility, have standardized on the ALL-CAMERON tree. 
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EXPORT: 74 Trinity Place, New York 
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Long Beach, California, and Casper, Wyoming. 








feet above the objective horizon with- 
out regard for hole deviation. At that 
point, a directional survey is run; and, 
based on the results of that survey, 
directional whipstocks are employed 
to permit placement of the bottom of 
the hole in the objective horizon 
within a target area of prescribed di- 
mensions under the surface location. 
The decision to employ this drilling 
technique should be based entirely on 
economics. Sufficient increase in pene- 
tration rate in the upper portion of 
the hole must be realized to compen- 
sate for the expense of the directional 
surveys and directional drilling of the 
last few hundred feet of hole. Since 
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this procedure has been employed, 
economic justification has obviously 
existed in certain specific instances. 

A review of the conditions influenc- 
ing bore-hole drift brought forth a 
conclusion that formational condi- 
tions (hardness, thickness, dip, etc. ) 
were the controlling factors. The me- 
chanical devices and techniques em- 
ployed to successfully penetrate these 
beds were those required by the beds 
themselves. In general, a hole drilled 
into a hard formation tends to drift 
up-structure while a hole drilled into 
a soft formation tends to skid down- 
structure or along the contour. A 
straight-hole drilling program should 
be designed to resist that natural bit- 
drifting tendency. There exists an un- 
derstandable reluctance to accept the 
added expense of straight-hole drill- 
ing before the hole has actually gone 
crooked, at which time it is too late to 
attempt to employ straight-hole drill- 
ing techniques; the need then is for 
hole straightening operations. Some 
degree of financial stability, self as- 
surance, and hard-headed obstinance 
would be indicated for any individual 
embarking upon a straight-hole drill- 
ing program while the hole is still 
straight. Before such a fortuitous com- 
bination of personal attributes could 
be attracted, there would have to exist 
some rather definite program which 
had a reasonable chance of producing 
the desired results. The objective may 
be very simply stated: the drilling of 
a hole meeting deviation specifica- 
tions at a lesser expense. 

Several procedures have been con- 
sidered to date for straight-hole drill- 
ing, some in operation and one pro- 
posed. One practice in operation is 
the use of oversized drill collars. An 
oversized drill collar has been defined 
as one with an outside diameter 
greater than that which can be washed 
over in the hole in which it is being 
used. An 8-in. drill collar would, 
therefere, be oversized in a 9-in. hole 
but not in a 171/-in. hole. Considera- 
tion of drilled hole size is inescapable 
in a discussion of oversized drill col- 
lars. Holes 834-in. and 9-in. are so 
common in the Mid-Continent area 
that discussion may be profitably con- 
fined to those two sizes; and, in addi- 
tion, the two terms considered synon- 
ymous. Hereinafter the use of the term 
9-in. should be considered as connot- 
ing both 834 and 9-in. Until recently 
any drill collar larger than 61/-in. 
was considered oversize in a 9-in. 
hole; however, special overshots and 
wash-over strings are now available 
which can recover 634-in. collars in 
holes as small as 85£-in. Taps may be 
employed to fish oversized collars; 
but the opinion has been advanced 
that one fundamental concept in the 





use of oversized collars is that collar 
fishing jobs are eliminated, largely 
because they have so little possibility 
of success. In other than extremely 
hard formations, small holes have 
been drilled along side stuck collars, 
and the collars recovered afte: jar. 
ring. 

What then are the hazards and ad. 
vantages of the use of oversized col- 
lars; how long and how frequently 
have they been used; and what results 
have been obtained? At least two Mid- 
Continent drilling contractors have 
been using oversized collars in a rou- 
tine manner in crooked-hole country 
for over two years. One used three 
8-in. collars below six 634-in. collars, 
and the other uses six 734-in. collars 
in 9-in. holes. Both report no collar 
fishing jobs to date. 

The contractor using six 734-in OD 
collars drills a 97%-in. pilot surface 
hole with the collars, making enough 
hole to dull a bit. Usually, the hole is 
reamed and surface pipe set some dis- 
tance above the bottom of the pilot 
hole. As a result, there is suflicient 
hole below the surface pipe to accom- 
modate the six 734-in. OD collars 
when the plug is drilled; and the sur- 
face pipe is, therefore, protected from 
drill collar whipping. Normal drilling 
conditions are 100 table revolutions 
per minute with 14,000 lb bit weight 
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through beds dipping from 45 to 65 
deg and a maximum hole deviation of 
11% deg has been held. The penetra- 
tion rate is normal for that bit weight. 
The significant factor is that the 14,- 
000-lb bit weight with six 734-in. OD 
collars was found by experience to 
be the maximum permissible weight 
that could be carried without exces- 
sive hole deviation resulting. This 
value coincides exactly with the re- 
sults of calculations of drill-stem 
buckling discussed later in this paper. 

Another contractor, drilling in a 
crooked-hole area with 614-in. OD 
drill collars, presented data demon- 
strating conclusively that 8000-lb bit 





weight was critical with that size col- 
lars. Hole deviation increased when 
greater than 8000 lb was run on the 
bit and decreased when less than 8000 
lb bit weight was run. This also checks 
the calculated results presented sub- 
sequently and serves to emphasize the 
degree by which bit weights may be 
increased when drill collar outside 
diameter is increased, An increase in 
bit weight from 8000 lb with 61/,-in. 
OD collars to 14,000 lb with 73,-in. 
OD collars could produce a significant 
change in rate of penetration, and 
hence in the time and cost to drill 
a well. 

Drill-collar connection failure haz- 








THREADS ACCURATE in form, height, angle, 
and lead. Couplings made to A.P.I. and A.I.S.1. 


specifications. 


THREADS ACCURATE in height, angle, taper, and 
gauging. Flanges are manvfactured to A,S.A. 


standards. 


THREAD 
ACCURACY 


_ seethe feature that 
pays off in HARRISBURG 
Couplings and Flanges 


These superior products are 
bored and threaded on spe- 
cial machines according to 
methods Harrisburg per- 
fected years ago. Compare 
them point for point with any 
Couplings and Flanges on 
the market today. Ask your 
nearest distributor, or write 
us for catalogs and prices. 








DISTRIBUTORS 


HOUSTON 1 Henry H. Paris, Distributor, Inc. 

LOS ANGELES 54 « Republic Supply Co. of California 
LOS ANGELES 58 ¢ Howard Supply Company 

TULSA 1 ¢W. C. Norris, Manufacturer, Inc. 


SEE OUR 
CATALOG 


[o=\ 


COMPOSITE CATALOG 








HARRISBUR g Custom-Built Quality Products in Quantity 
STEEL CORPORATION 98 YEARS IN PENNSYLVANIA‘’S CAPITAL 





Harrisburg 7, Pennsylvania 


B-58 





To obtain more information on products advertised see page E-49 





ard is reduced when oversize collars 
are used. The joints are stronger; 
there are fewer of them in the hole 
because fewer collars are required to 
develop a given bit weight; and, be. 
cause the crews are fully aware of the 
consequence of a connection failure, 
more care is exercised with the large 
collars. One hazard is increased with 
large collars. There is a greater ten- 
dency for large collars to stick while 
being withdrawn from the hole. There 
is a premium on sufficient mud circu. 
lating equipment capacity to carry 
out cavings; the bit cuttings are us- 
ually fine enough to ride the mud 
stream satisfactorily, but the large 
fragments appearing at the surface 
are all cavings which have been pul- 
verized to the size seen at the surface 
before they can be carried out of the 
hole. Cavings boiling above the large 
collars can develop a sticking hazard 
during trips that would not be present 
with 6-in. collars. Inadequate fluid cir- 
culation would not be too serious with 
conventional collars, but could affect 
seriously the success of an oversize 
collar program. A theoretical annular 
mud velocity of 160 ft per minute suf- 
fices for most Mid-Continent drilling 
with average mud conditions, and that 
velocity can be reduced with safety 
as the carrying capacity of the mud 
is increased by treatment. 

The second approach to straight- 
hole drilling, still in the proposal 
stage, is an outgrowth of some theo- 
retical work reported by Arthur Lu- 
binski.* In that work, Lubinski mathe- . 
matically developed bit weights that 
would produce drill-collar buckling 
and where that buckling would occur. 
That original work has been expanded 
and applied to the problem of straight- 
hole drilling; and it has been found, 
as above noted, that two drilling con- 
tractors have found, by trial and er- 
ror, that the maximum bit weight that 
can be carried in crooked-hole coun- 
try without producing increased hole 
deviation, is precisely the amount of 
weight developed mathematically by 
Lubinski. 

This earlier paper concerned a 
mathematical study of the buckling of 
drilling strings. Some of the findings 
are applied here to the problem of 
drilling a straight hole. They concern 
only the case in which the weight in 
mud of the drill collars is larger than 
the weight on the bit. 

The first means of avoiding buck- 
ling of drill collars and drilling 
straight holes is to carry less weight 
on the bit than the critical value at 


‘which the string buckles. There has 


been a recent trend toward the use of 


i rilling 
*“A Study of Buckling of Rotary Drill 
Strings,” presented at the Spring Meeting ’ 
the Mid-Continent District API — 
Production, Oklahoma City, March 1950. 
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large drill collars; for example, a 
string of 8-in, OD in a 9-in. hole al- 
lows one to carry appreciable weight 
on the bit while still keeping the string 
straight. Means of determining these 
critical values of the weight on the bit 
for various collar sizes and mud 
weights will be given below. 

If the formation is too hard to be 
drilled economically with a weight on 
the bit which does not buckle drill 
collars, then the use of one or two 
stabilizers is advisable. A stabilizer, 
in order to be effective, should be lo- 
cated in the string ‘at the place at 
which the deflection of a buckled 
string is a maximum. Such a location 
is illustrated in Fig. 1. Means of de- 
termining the correct location of a 
stabilizer in the string will be given 
below. 

The theoretical determination of 
critical weights on the bit, above 
which the string is buckled, has been 
checked experimentally in the follow- 
ing cases: 

1. Laboratory experiments on 

models. 

2. Field results in which it has 
been found, both for 614-in. 
and 734-in. OD drill collars, 
that straight holes are drilled 
when the weight on the bit is 
less than the calculated critical 
value and that holes go crooked 
as soon as more weight on bit is 
carried. 

Locating a stabilizer at the point of 
maximum deflection has been sug- 
gested for the first time in a recent 
study committee meeting and no field 
results have been reported so far. Lab- 
oratory tests on models indicate, how- 
ever, that the mathematical determi- 
nation of the point of maximum de- 
flection is correct. 


General Approach 
ig. 2 is taken from the above-men- 


tioned theoretical investigation, and. 


only a few points will be recalled here. 
With a sufficiently small weight on the 
bit the drilling string is straight. As 
the weight on the bit increases, a so- 
called critical value of the first order 
of the weight on bit is reached, for 
which the string buckles and its shape 
is shown by Curve 1. If the weight on 
the bit is further increased, the shape 
changes progressively, as shown by 
Curves 2 and 3, Then, if the weight 
on bit is increased still more, a so- 
called critical value of the second or- 
der of the weight on bit is reached, 
and the string buckles a second time; 
this shape is shown by Curve 4. Curve 
3 corresponds to a condition just prior 
to the buckling of the second order. 
A stabilizer should be placed ap- 
proximately at the point of maximum 
deflection. T,, T,, T,, and T, are the 
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points of maximum deflection in 
Curves 1, 2, 3 and 4, respectively. 
As long as the string is buckled 





points A to G and M to Q. ‘his jp. 
formation is also given in the folloy. 
ing table: 








Drill collar data. 





Order 


of buckling 
a ree No was 


2 
18 Ib per gallon mud... 


2 


. no buckling 
1 





Weight on bit Location of stabilizer 
Point Point ‘< Feet - 
in in above 
Fig. 3 Pounds Fig. 4 ihe bit 

AtoB 0 to 17,500 No stabili 
BtoD 17,500 to 34700 = M —_- 
DtoF 34,700 to 51,400* p* 215 
Ato C 0 to 15,800 No stabili 
CtoE 15,800 to 31.300 =-N — 
EtoG 31,300 to 46,300* Q* 226 


*The actual third order critical value of the weight on the bit is not shown, and the corresponding curves of Fig. 3 are only 


approximated. 








only once, then the points of maxi- 
mum deflection T,, T,, and T, are 
close to each other. A stabilizer lo- 
cated at T, is for all practical pur- 
poses suitable for curves 1, 2, and 3. 
Consequently, T, has been chosen as 
the location of a stabilizer for the 
weight on the bit for which the string 
is buckled once. So far, the theoret- 
ical study has not been conducted for 
the weight on the bit above the critical 
value of the second order (Curve 4). 
It may be assumed that for the weights 
on the bit between the critical values 
of the second and third order, the 
point of maximum deflection is lo- 
cated under, but close to T,, exactly as 
for the weights on the bit between the 
first and second order; the point of 
maximum deflection has been located 
close to, but under T,. Consequently. 
the point T; has been chosen as the 
location of a stabilizer for the weight 
on the bit for which the string is buck- 
led twice. 


Graphical Solution 


Figs. 3 and 4 give the critical values 
of weight on the bit and the location 
of stabilizers, respectively. Both are 
plotted versus the outside diameter of 
the drill collars. All the curves are 
doubled to show the results for a 10 
and 18 lb per gallon mud, respec- 
tively. They concern values of inside 
diameter which are indicated in Fig. 
4. Formulas with which these results 
have been calculated are given in the 
Appendix. The curves of Fig 3 delimit 
three areas, No stabilizer is needed 
for a weight on the bit which corre- 
sponds to a point located in the area 
designated “straight.” For any weight 
on the bit corresponding to points 
which are located in the areas desig- 
nated “Ist order” (or “2nd order’’) 
in Fig. 3, a stabilizer should be used 
and the distance between the stabilizer 
and the bit is shown in the curve des- 
ignated “Ist order” (or “2nd order” ) 
in Fig. 4. 

In order to illustrate the use of Figs. 
3 and 4, consider for example 8-in. 
OD drill collars. Various information 
concerning these collars is shown in 


If it is expected that the weight on 
the bit will be close to the limiting 
value between the first and second or. 
ders of buckling, then the use of two 
stabilizers, to prevent both the first 
and second order buckling, is advised, 

The calculated values of the dis- 
tance between the bit and the stabil- 
izer are not critical. They may be 
changed + 5 per cent for practical 
reasons if necessary. 


Influence of Mud Weight 


It is seen in the above table that 
mud weight affects little the results, 
which may be approximately inter. 
polated for drilling-fluid densities 
other than 10 and 18 lb per gal. 


Influence of Inside Diameter 


The inside diameter for which Figs. 
3 and 4 correspond is marked in Fig. 
4. For drill collars between 534-in. 
and 634-in. OD, the results for two 
different values of inside diameter 
have been plotted. Solid lines corre- 
spond to ID = 2%%-in. and dashed 
lines to ID = 214-in. In order to ana- 
lyze the influence of ID, consider, for 
example, 614-in. OD drill collars in a 
10 lb per gal mud, for which the fol- 
lowing information is found in Figs. 
3 and 4: 








Drill collar data. 





Location of 
stabilizer 
Order Weight on bit, above 
i pounds the bit, feet 


of buckling 
ID = 2% in... . No buckling 0 to 8500 No stabilizer 
1 8500 to 16,800 90 


2 16,800 to 25,000 186 


ID = 24 in... . No buckling 0 to 9100 No stabilizer 
1 9100 to 18,100 88 
2 18,100 to 26,800 181 


—————————— 











It is seen that the influence of inside 
diameter on critical weights and on 
calculated location of a stabilizer 1s 
small and may be neglected. 


No Stabilizer—Oversized 
Drill Collars 
Fig. 3 shows that in a 10 lb per gal 
mud, a string of 614-in. drill collars 
is straight only if the weight on bit 1s 
smaller than 8500 lb. This weight is 
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It Pays to Use... 


Sirata- Crete 





»»ean aggregate to lighten 
your cement slurries 


More and more oil men are discovering 
that cement slurries made with Strata-Crete 
give them these four valuable benefits — 


at low cost. 

1. Strata-Crete substan- 
tially lightens the cement 
slurry. 

2. With Strata-Crete, higher 
columns of cement can be 
pumped with lower pressures. - 
3. Strata-Crete with cement fa- 
cilitates perforation. 

4. Strata-Crete helps materially 
to reduce lost circulation of cement. 





Strata-Crete is used with high early, slow 
set, or standard oil well cement. It is avail- 
able through leading oil well cementing 
concerns. 


Sitata-Seal 


TRADE MARK 





to combat lost circulation 
of drilling mud 


Recently made available to the oil indus- 
try, Strata-Seal has already proved to be 
one of the most highly effective, practical 
developments to combat lost circulation 
and returns. 

So effective is Strata-Seal’s bridging ac- 
tion, that even in a number of extreme 
cases, it has restored circulation and saved 
abandonment of wells. 


Check these advantages 


i. Strata-Seal protects investments by making 
possible reclamation of wells about to be 
abandoned. 


2. Eliminates or reduces rig down time. 
3. Savings resulting from ability to screen. 


4. Has no detrimental effect on viscosity, water 
content and gel strength of drilling fluid. 


5. Is easily added to mud. 
6. Does not interfere with coring operations. 
Available through leading mtud service 
companies. 


Sales Offices in Principal Oil Centers 


SEND FOR SAMPLE VIALS 
NO OBLIGATION 


Feel the lightweight. 
See the uniformity. 


GTS stRata-crete sates 


Great Lakes Corporation, Dept. 36 
5845 Atlantic Ave., Long Beach 5, Calif. 





data on 


0) Strata-Seal 
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extent, but its effect is the greatest if 





To obtain more information on products advertised see page E-49 


not sufficient to drill economically 
most of the formations. For this rea- 
son, some operators use larger drill 
collars and less clearance between the 
collars and the hole. Fig. 3 shows 
what may be gained by choosing any 
large size of drill collar. The follow- 
ing data* for instance, are for a 10 
lb per gallon mud. 








The string is straight 


Outside Detain; Inside diameter _if weight on bit 


inches inches smaller than pounds 
6% 2% 8,500 
7 3 11,800 
734 3 16,000 
8 3 17,500 
84 3 19,200 








It is seen that 8-in. drill collars may 
withstand without buckling more than 
twice as much weight as 614-in. drill 
collars. 


Stabilizer at a Non-Calculated 
Location 


It may happen that a stabilizer in a 
drilling string is altogether useless. 
For instance, a short stabilizer acting 
as a hinge and located to prevent first 
order buckling, has no effect for the 
second-order buckling. The explana- 
tion is seen in Fig. 2. A stabilizer 
placed at the level of T, has no effect 
on the buckled curve of the second or- 
der, because the deflection of Curve 
4 at the level T, is nil. 

In most cases, however, a stabilizer 
located in any place is useful to some 


placed at the level of maximum de- 
flection. Consider, for instance, a 
string of drill collars and a stabilizer 
placed too low, as shown in Fig. 5. 
It is obvious from inspection of this 
figure that if there is any play between 
the stabilizer and the wall of the hole, 
the influence of this play is minimized 
if the stabilizer is raised in the string 
to the level of maximum deflection. 

Some trials have been made using 
a 20-ft long stabilizer right above the 
bit. Such a stabilizer is analogous to 
the previous example because it is the 
upper end of this long stabilizer which 
contacts the wall of the hole. 


Play Between the Stabilizer 
and the Hole 


As far as buckling is concerned, the 
play between the stabilizer and the 
hole should be as small as possible. 
Theoretically, the best would be to 
have no play at all, which might be 
achieved with a reamer. As this form 
of solution is considered to involve 
some risks, it has been suggested to 
use as stabilizer an expansible packer 
which would not rotate. 





*These results are slightly different from 
those of Fig. 7 of the previously mentioned 
reference in which it has been assumed that 
inside diameter of large drill collars is pro- 





portional to outside diameter. 








PUMP delivers the RIGHT 
amount... DEPENDABLY, 
ECONOMICALLY FOR 
SECONDARY RECOVERY 
from Pilot Stage to Full 
Flood ... 


ENGINEERING DESIGN 


Reda Pumps produce the largest 
volumes obtainable from 514”, 7”, 
854” casings, often reducing the 
required number of source wells. 
Corrosion * resistance built into 
Reda Pumps materially prolongs 
time between pulling jobs, where 
corrosion is a factor. 


ECONOMY 


Reda Pumps reduce investment in 
number of supply wells required. 
Reda pumping equipment invest- 
ment is less per barrel of daily 
capacity; pumping cost per barrel 
is lower. 


FLEXIBILITY 
To fit the.changing needs for 
water volume as the flood pro- 
gresses, Reda Pump can readily 
be altered or changed to larger 
or smaller sizes. 


Reda Engineers have been closely associ- 
ated with WATER FLOOD OPERATIONS 
for more than ten years and are fully 
qualified to assist operators in the selection 
of proper pumping equipment, A letter or 
phone call will bring prompt results. 


REDA 


PUMP COMPANY 
BARTLESVILLE, OKLAHOMA 
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Conclusions 


1. Increasing the outside diameter 
of drill collars above those nor- 
mally used makes possible car- 
rying of considerable bit 
weights without buckling the 
string. 

2. In the event that it is not pos- 
sible to drill without buckling 
the drill collars, then buckling, 
with its resulting tendency for 

' crooked hole, may be minimized 
by the use of stabilizers which 
must be properly positioned in 
the string. 

3, Within the limits of any one or- 
der of buckling, one position of 
stabilizer will suffice for an en- 
tire range of weights on bit. 


Straight-Hole Drilling Techniques 


Lubinski has stated, and it should 
be re-emphasized, that the bit weights 
he has shown to be the maximum pos- 
sible without drill collar buckling, 
must all come from drill collars. Also, 
the weight of drill collars in mud, not 
air, should be considered. For con- 
venient use, the following tabulation 
gives the effective weight of a drill col- 
lar in muds of various densities ex- 
pressed as a percentage of their 
weight in air; 











Effective drill-collar weight, 


Mud weight, 
pound per gallon per cent of weight in air 
9 86.25 
10 84.72 
ll 83.19 
12 81.66 
13 80.14 
14 78.61 








The close weight control necessary 
to permit application of the maximum 
bit weight possible without drill-collar 
buckling, places a premium on accur- 
acy in weight indicators. It has been 
shown that 16,000 lb is the maximum 
weight that may be carried on 734-in. 
0D collars without buckling. In order 
to develop the maximum rate of pene- 
tration, a driller might be carrying 
right up to that prescribed maximum 
bit weight in all good faith; yet if the 
weight indicator were 2000 lb in er- 
tor, crooked hole might develop, and 
the practices herein proposed might 
be erroneously discredited. A field 
program of periodic calibration of 
weight indicators should be an inte- 
gral part of the overall program. The 
more modern crown blocks permit 
itad-line sheave greasing; for many 
‘tars ungreased dead-line sheaves im- 
paired weight indicator accuracy to a 
steat degree. The importance of re- 
lable surface indication of bit 
weights cannot be over emphasized. 

famers, or stabilizers, have been 
en dar for many years 
ie hols vorthy success as a 
| git hole drilling tool. It appears 
ow that seldom, if ever, have they 
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STAYS RIGHT 
ON THE JOB! 


With the COMPLETE 
Victaulic System you just 
can’t go wrong. Even on the 
toughest piping jobs VICTAULIC 
Couplings, Victaulic Full-Flow 
Elbows, Tees and other Fittings 
make joining those pipe ends quick, 
easy, and economical. Victaulic 
assures complete flexibility and long- 
lasting dependability in piping 
construction. 










































When you join ’em up with “Vic” you 
save every way — a simple two-bolt 
design gives quick, easy hook-ups; a 
speed or T-wrench is the only tool 
needed for connections... AND Victaulic 
joints prevent costly blow-offs and. “ 
pull-outs...stay positive locked’even 
under extreme pressure, vacuum or 
strain conditions. Yes sir, with Victaulic 
those pipe sections and fittings will 
stay right on the job. 


“vie” 
VICTAULIC 


It’s a cinch to groove pipe ends the 
Victaulic Way ...“Vic-Groover” 
grooves ’em automatically, twice as 
fast as a conventional pipe threader! 


Save time, work, and money! Use the 
COMPLETE Victaulic Line... it’s THE 
EASIEST WAY TO MAKE ENDS MEET. 


JOIN UP WITH “VIC— make your next 
piping job ALL VICTAULIC —Write today 
for Victaulic Catalog and Engineering 
Manual No. 44.8cG. ; 


NOTE VIC’S NEW 
COMBINED MAIN OFFICE AND 
PLANT ADDRESS BELOW — 






Sizes—34” 
through 60” 


VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 


Mailing Address: Box 509, Elizabeth, N. J. 
Phone: Elizabeth 2- 3640 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Toronto10 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


27TH VICTAULIC YEAR 


The easiest way to make ends meet 


VIGTAULIC 


PIPE COUPLINGS AND FITTINGS 


Copyright 1951, by Victaulie Co. of Americu 








To obtain more information on products advertised see page E-49 
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been run in the optimum position, and 
that when not so properly placed they 
are of little value from a straight-hole 
standpoint. 

The economics of drilling require 
the maintenance of an acceptable rate 
of penetration. If bit weights are to 
be limited in accordance with the 
above calculations, rock bits must be 
available that will dig with those 
weights. Long-tooth bits are the an- 
swer in order to create the highest 
possible unit tooth pressure on the 
rock, because of the fewer teeth, with 
a given bit weight. Higher tooth pres- 
sures produce greater rates of pene- 
tration which is gratifying to all, par- 
ticularly to the driller who would be 
less tempted to crowd on slightly more 
weight than the prescribed amount; 
more bit weight might well defeat the 
entire program. Unfortunately, the 
long-tooth bits currently available 
lose gage rapidly. As soon as that 
occurs, some of the weight is taken 
from the teeth and transferred to the 
rounded-off portion of the bit. Pene- 
tration rates fall and the next bit has 
hole to ream before reaching bottom. 
The development of a long-tooth rock 
bit designed to preserve its gage is 
urgently needed in the field of 
straight-hole drilling in crooked-hole 
country. 

A third straight-hole drilling tech- 
nique has been the use of hammer, or 
percussion, drills. Although results 
are far from conclusive to date, there 
is strong evidence that with hammer 
action superimposed on a rotating ac- 
tion, the bit weight may be reduced 
approximately in half without reduc- 
tion in rate of penetration. If the hole 
will have a tendency to stay straighter 
with that reduced bit weight, then 
some straightening up should result. 
The hammer drill itself does not 
straighten a hole; it does produce an 
acceptable rate of penetration while 
drilling with the lighter, hole straight- 


ening, bit weights. Bit life has been © 


increased with the lighter weights and 
hammer action; the bits wear less 
rapidly and a bit too dull to drill satis- 
factorily with extremely light weights 
may still be perfectly adequate for 
hammer drilling. 

A fourth technique has been coring, 
or rat-holing ahead with a small bit 
and reaming with a pilot hole opening 
bit. This is expensive because the hole 
has to be drilled twice, and is desir- 
able only when there is assurance that 
the small hole can be drilled straight. 
Core holes have been known to in- 
crease the deviation angle sharply. No 
benefit would result from the pilot 
reaming of a crooked rat hole. In gen- 
eral, rat-holing ahead would normally 
be employed as a hole straightening 
technique, rather than as a means of 
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prolonging the axis of the existing 
hole. 
A fifth straight-hole drilling tech- 


nique employed to date is the use of a 


‘special combination diamond core 


barrel and rock bit. The tool is short, 
and is not intended to recover core. 
A rock bit is positioned inside and 
just above the core bit and turns with 
the diamond bit. It grinds up the core 
as rapidly as cut. The circulating fluid 
discharges through the rock bit water 
courses in the normal manner and all 
cuttings are flushed out past the cut- 
ting edge of the diamond core bit. An 
834-in. diamond head employs a 6-in. 
rock bit. The tool is designed pri- 
marily to provide an acceptable rate 
of penetration with the lighter bit 
weights usually employed in crooked 
hole country. Ordinary diamond core 
barrels have been employed for this 
same purpose, but often trouble has 
been encountered with core blocking 
and wedging in the barrel. Such 
trouble is avoided by grinding up the 
core with the rock bit. 

The limited use of this tool to date 
has given satisfactory results. In one 
Velma Pool well, 369 ft were drilled 
with the combination bit at an average 
penetration rate of 1.65 ft per hour 
in 11 runs; then 58 ft with rock bits 
at 1.30 ft per hour in 3 runs; then 93 
ft with the combination bit at 1.97 ft 
per hour in 3 runs. The overall aver- 
age for the 462 ft of combination dia- 
mond-rock bit drilling was 1.71 ft per 
hour in 14 runs. Rock bit drilling with 
3,000 lb bit weight prior to the com- 
bination bit run had resulted in a 314- 
deg hole deviation. The bit weight 
with the combination bit was success- 
fully increased to 10,000 lb then to 
14,000 lb and the Hole deviation was 
reduced to 114 deg. The 3 rock runs 
then increased the deviation to 21, 
deg with 5000 lb bit weight. The last 
three combination bit runs with 12.,- 
000 lb bit weight further increased the 
hole deviation to 314 deg. The greater 
penetration rate with the combination 
bit was undoubtedly due to the greater 
bit weight used. This limited expe- 
rience to date is not sufficient to per- 
mit the drawing of any general con- 
clusions. 

The Study Committee on Bore Hole 
Drift presents the above data as an 
interim progress report after its first 
year of existence. Additional work is 
planned. 


Appendix 
According to the previously men- 
tioned paper by Arthur Lubinski, the 
length of one dimensionless unit m 
is equal to: 


m= \ Ss Se 
P 





wherein : 
E designates Young’s modulus of 
steel ; 
I designates the moment of inertia 
of the cross section; and 
p designates the weight i mud 
per unit length. 
The moment of intertia I of the 
cross section is equal to: 


a (D*—d*) 


i= 64 -. 





wherein: 
D and d stand for the OD and ID 
of the drill collar respectively, 
p may be expressed as function of 
D, d and densities o and w of 
steel and mud respectively. 


_ » (D?—d?) (¢—w) 
on 4 





‘iste ete « 2 
Substituting (2) and (3) into (1), 

we obtain: 

3/E D?+d 


= V6 o—w 


ae ei Se (4) 
All the symbols in the relationship 
(4) concern a consistent system of 
units. Consider customary units, that 
is to say: 
Inches for D and d. 
Pounds per cubic inch for o. 
Pounds per square inch for E. 
Feet for m. 
Then formula (4) becomes, after 
substituting the numerical value for 


E = 30 X 10° psi 





eS ee (5) 
In Fig. 2,.the depths are measured 
in dimensionless units. Then the loca- 
tions of stabilizers are as follows: 
a, = 1.5m . (6) 
awcim .. (7) 
wherein: 

a, and a, are the distance between 

the bit and the stabilizer for the first 

and second order of buckling re- 
spectively. 

The curves of Fig. 4 have been ob- 
tained by plotting numerical values 
calculated with formulas (5), (6) and 
(7). ‘ 
The following expressions of critt- 
cal weights on the bit are taken from 
the previously mentioned reference: 


W,=204 mp... . (8) 

W.=405 mp... - (9) 

W, = 6 mp* oe ae 
wherein: 


-p stands for the weight in mud pet 

foot of drill collars. 

The curves of Fig 3 have been ob- 
tained by plotting numerical values 
calculated with formulas (5). (8), 
(9), and (10). ** 


*The coefficient 6 is only approximated. 





THE PETROLEUM ENGINEER, May, 195] 
























che 
Ch 
hol 


Wir 
plo 
Un 
we 
of 
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When you can buy one piece of equipment at half the 
Price that performs all the functions and takes the place of 
seven fittings in a conventional Christmas Tree wing, you 
certainly are getting more for your money. And that’s exactly 
what O-C-T “JE” Elow Controls offer you without sacrificing 
safety or performance. 
Yes, this compact, easy-operating O-C-T “JE” Flow 
Control Unit . . . adaptable to either positive or adjustable 
. + performs the functions and takes the place of a wing valve, 
Christmas Tree cross or tee, adjustable or positive choke and the upper bottom 
hole pressure connection adapter. Besides, it eliminates the flange connections 
between the tee and the bottom’ hole test adapter, between the tee and th 
Ps Valve and between the wing valve and the choke. Thus, when used a 
Place of « 10,000 Ibs. test conventional wing, the O-C-T “JE” Flow Ca fj j [ T T ol Co. 
Unit effects a cost saving ranging as high - 90%. In addition, it ' 4 ad er ff , 
Weight as much as 70%, provides quick wing valve replacement, g ; 
of operation at high pressures and easy field maintenance. 
So don't be handicapped by habit. Investigate all the 
tremendous savings this remarkable O-C-T “JE” Flow 
Write today or ask your O-C-T Representative f. 
ie through recognized supply stor 
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Flying Magnetometer Survey 


Near{Gulf of Venezuela 


Aria. magnetic studies of a 600 
square mile area near the southern 
part of the Gulf of Venezuela were 
completed recently for the Venezuelan 
\tlantic Refining Company.” 

[he survey was flown at an altitude 
of approximately 300 meters over a 
rectangular grid pattern with the 


*The aerial reconnaissance was performed 
Aero Service Corporation of Philadelphia. 


flight lines spaced at intervals of one 
and two kilometers. Flight traverses 
for data control purposes intersected 
the flight lines at 10 km intervals. 
Much of the survey area is under 
water, so the mapping plane was 
Shoran - guided. Shoran is an elec- 
tronic plane-positioning device, devel- 
oped during World War II for preci- 


sion bombing. It was first used in oil 





Boor 


Part of the survey group: Francis McWilliams, Richard Brown, Lt. Alberto Cardenas of the Venezuelan Army, 






P 368.3 


The Shoran truck contained the 


Shoran equipment, radio transmitter 
and receiver, and gasoline- 
powered electrical supply. Two trucks 
were used in the survey. 


exploration in the areomagnetic sur- 
vey of the Bahamas 4 years ago. With 
Shofan’s aid, it was possible to main- 
tain the survey plane on its course 
within a positional tolerance of 150 ft 
during its over-water flights in the 
Gulf of Venezuela area. 

The land areas of the survey tract 
are level country with easy access 
roads. It was a simple matter, there- 
fore, to drive the self-contained 
Shoran trucks to their positions with- 
in the survey area. These locations 
were selected by reference to existing 
geodetic information. Uusually each 
station was set up within about 30 
miles of the other truck-station. The 
two stations and plane were in con- 
stant communication with each other, 
through radio transmitters and re- 
ceivers. Each truck carried its own 
gasoline-powered generator for the 
Shoran equipment and radio trans- 
ceiver. 

Flying of the survey and spot check- 
ing of the aeromagnetic data were ac- 
complished by the survey staff within 
a single week’s time. The entire opera- 
tion was based at Maracaibo. Within 
three weeks after the last survey flight. 
the completed magnetic maps were 
delivered to geologists of the Atlantic 


Vernon Reynolds, Robert Pate, Joseph P. Mullen, Jr., project manager, Roscoe L. Slaton, geophysical assistant of the 
Venezuelan Atlantic Refining Company, Glen Gustafson, and Eddie Irwin. 
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SUCKER RODS 
Gest tu the Field / 


THE S. M. JONES COMPANY. Division of Buffalo-Eclipse Corporation 
General Office and Factory: TOLEDO, OHIO 


SALES OFFICE: EXPORT SALES OFFICE: 
Kennedy Building, Tulsa, Oklahoma Buffalo International Corp., 50 Church Street, N.Y. C. 
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NUNTINGTON PARK, CALIFORNIA 
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| for Economical Production 


Export Office: Chanin Bldg., 122 E. 42nd St., New York — Offices in all Principal Cities 
MID-CONTINENT DIVISION: 1221 E. Ist St., Tulsa, Oklahoma 
DISTRIBUTED IN CANADA BY: W.A.R. McGaw, 12525—72nd St., Edmonton DW 


PLUNGER 
PUMPS 

IN YOUR 
OIL WELLS 


Our job is to provide for you a 
plunger pump that will insure maxi- 
mum economy in producing your oil 
wells. In field after field, Pacific’s 
quality materials coupled with 
Pacific’s precision workmanship have 
reduced production costs as much 
as fifty per cent. 


This economy 


is made possible by: 


B Pacific’s exclusive strong-tough- 
hard MOLOY® LINERS for long 
life, greater resistance to tempera- 
ture-corrosion-abrasion. 


2 PLUNGERS CHROME PLATED then 
PACILITED — another Pacific ex- 
clusive. 


3 VALVES AND SEATS to fit well 
conditions. 


4 INTERCHANGEABILITY OF PARTS 
—all parts of Types RLA and RLB 
pumps are interchangeable. 


5 TWO BUSHINGS will convert Type 
RLA to Type RLB, or Type RLB to 
Type RLA, 


PACIFIC PRECISION BUILT PLUNGER PUMPS 
IN YOUR WELLS INSURE ECONOMICAL 
PRODUCTION. 


PACIFIC 
Precision, bile 
PUMPS 
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Refining Company, who will analyze 
the data. The maps were compiled at 
a scale of 1:50,000 at a contour inter. 
val of 10 gamma, except for some 
areas where the local gradient dictated 
a 5 gamma interval. The survey in. 
strument was the Gulf high-sensitiy. 
ity, airborne magnetometer. The mag. 
netic record is considered accurate to 
within 1 to 2 gamma. 

The survey staff numbered 15 men, 
It was made up of a pilot, co-pilot, 
aircraft mechanic, magnetometer op- 
erator, four Shoran operators, a radio 
operator, three data compilers, and 
three local helpers. The electronic 
staff was supplemented by Shoran 
techniciansy. 

In addition, the survey was aided 
itd by Lt. Alberto Cardenas of the 

enezuelan Army. He was assigned 
by his government to aid an aero- 
magnetic survey by Aero Service Cor. 
poration for the Ministerio de Fo- 
mento, and then continued his as- 
sistance on the oil survey. Lt. Car. 
denas served as an invaluable liaison 
between the survey party and Vene- 
zuelan local and national officials, as 
well as helping with radio communi- 
cations. 

The survey plane was a Douglas 
DC-3, the same plane used in the larg- 
est over-water magnetic survey ever 
made, in the Bahamas in 1947. The 
Venezuelan Atlantic survey is the 
first aeromagnetic survey there since 
the one for Gulf Oil Company in 1948. 
The study is part of Venezuelan At- 
lantic Refining Company’s broad ex- 
ploration program. 

The survey was made under the di- 
rection of Richard C. Harris of At- 
lantic’s home office with assistance 
from the oil company’s personnel at 
Caracas, who aided the air survey 
staff greatly in matters of entry per- 
mits, licenses, and like problems. 
Technical Consultant for the survey 
was Dr. William B. Agocs of the Uni- 
versity of Tulsa, who will aid Vene- 
zuelan Atlantic in the interpretation 
of the aeromagnetic data. ** 





+Offshore Navigation Incorporated. 


SEG Annual Meeting 


The 21st annual convention of the 
Society of Exploration Geophysicists, 
held jointly with the American Asso- 
ciation of Petroleum Geologists and 
the Society of Economic Paleontolo- 
gists and Mineralogists, was held 
April 23 in St. Louis, Missour!. Ap- 
proximately 3000 were present. Thir- 
ty-three technical geophysical papers 
were presented, including four before 
the joint meetings of the three explor- 
ation societies. George E. Wagoner, 


of Shreveport, retiring president of 


the SEG gave the welcoming address. 
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ex: Yes, wherever you are, there’s an experienced 
GOT-OLSCO representative near to serve you! 
di- This huge organization, only a part of which is 
At shown here, consists of qualified gas lift and well pro- 
nce duction men who are anxious to serve you in any 
| at possible manner. They know gas lift and they know 
vey gas lift valves. They can recommend, and supervise 
yer installation of the GOT-OLSCO Gas Lift Valve that 
ms. vill do the best job in your wells. 
vey Rely upon GOT-OLSCO for all of your gas lift 
Ini- requirements. Take advantage of the world’s largest 
ne- exclusive gas lift organization distributing the world’s HOUMA, LA. HOUSTON, TEX. 
+" most complete line of gas lift valves. The valves were ii — 


developed, and the organization is maintained, with 
one purpose in mind: To reduce your lifting costs! 
And there’s still 
more to come! Keep 
your eyes on GOT- 
the OLSCO for new devel- 
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E ven in an industry as meticulously 
scientific as that of petroleum, legend 
occasionally reaches the stature of 
fact, and custom and practice become 
the basis of official approval. There 
has gradually been adopted among 
drilling contractors, independent op- 
erators, and company drilling depart- 
ments, for example, an arbitrary rul- 
ing with regard to casing elevators, 
which says in effect, “when the casing 
string is longer or heavier than such 
and so, it shall be the duty of the 
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Collar Type Elevator in 


Deep Casing Operations 


Tests made to determine effect, if any, of collar 
type elevator on tensile strength of a casing string. 


W. A. WILSON 


driller to use a slip type elevator.” 
This ruling is usually handed down by 
the engineering department or some 
similarly authoritative agency or in- 
dividual, and yet up to the moment all 
efforts to determine the fundamental 
reasons for the imposition of this rul- 
ing have been fruitless. 

Some time ago a tool pusher for a 
large west coast oil company raised 
this very question—why must a slip 


EXCLUSIVE 
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FIG. 1. General view of 
4,000,000-lb capacity precision 
machine on which tests were made. 


type elevator be used beyond a certain 
depth? His question was referred to 
the engineering department whence 
the ruling emanated, and after goin 
into a huddle the engineers frankly 
admitted that they didn’t know. They 
in turn passed the query on to the 
local representative of a highly reput. 
able national manufacturer of pipe 
and an equally well recognized man. 
ufacturer of casing elevators. They 
didn’t know either! 

It seemed apparent then that no re. 
search had ever been undertaken to 
determine the effect, if any, of a col- 
lar type elevator on the tensile 
strength of a casing string. In other 
words, to establish the relationship be. 
tween the strength of the string sus. 
pended in a collar type elevator, and 
the strength of the same string inde. 
pendent of the elevator or any other 
extraneous action or influence. The 
question at issue was simply this: 
Does the use of a collar type elevator 
reduce the load carrying capacity of 
a threaded coupling, or in any other 





The Author 


W. A. Wilson's high school educa- 
tion was received at the Harvard Mili- 
tary School in Los Angeles and his 
college education was received at Stan- 
ford University, poe 
from which he 
was graduated 
in 1936. His 
major subject at 
Stanford Uni- 
versity was me- 
chanical engi- 
neering. 

After gradu- 
ating from Stan- 
ford,hereturned « 
to take one year 
of post-graduate work in mechanical 
engineering with emphasis on machine 
design and stress analysis. 

In June of 1937, after completing the 
year of post-graduate work at Stanford 
he went to work for Web Wilson Oil 
Tools as a draftsman and engineer. 
From then until March 1942 he held this 
position and also did some outside con- 
sulting work in mechanical engineering 
for the E. B. Wiggins Oil Tool Company 
in Los Angeles. , 

In March 1942, he went on active 
duty with the Ordnance Department of 
the United States Army where he was 
in the Procurement Office until October 
of 1945. 

Upon returning to civilian life he 
again returned to Web Wilson Oil Tools 
in charge of production. In 1946, he 
became vice president in charge of pro- 
duction. This post he still holds. 
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manner lower the tensile strength of 
the casing string? 

In order to develop pertinent data 
on this operating problem, a series of 
tests was recently conducted in the 
Engineering Materials Laboratory of 
the University of California at Berke- 
ley. It was decided to use 7-in. OD 
casing in the tests, because that size is 
the most widely used in the entire 
API list. To keep the total loads within 
the range of the rated capacities of 
currently manufactured side door ele- 
yators, 7-in., 26 lb, J-55 short thread 
and coupling casing was selected, and 
for comparative purposes it was 
agreed that casing of the next lower 
weight should also be included, that 
is, 7-in., 20 lb, J-55 short thread and 
coupling casing. 

Five samples of casing were cut 
from each joint of pipe. The pieces 
were then all threaded on one end with 
a short API 8-round thread. A coup- 
ling was next screwed to three of the 
five pieces in each instance for test 
with the collar type elevator}, and the 
remaining two pieces in each instance 
were joined with a coupling to form a 
hypothetical casing string section, for 
atest of coupling strength alone. This 
sample arrangement, it will be noted, 
provided for each weight of casing, 
three pieces to determine the strength 
with elevators, and one piece to de- 
termine the strength without eleva- 
tors. 

To keep the conditions of the tests 
as uniform as possible all samples 
were threaded on the same machine, 
in which new dies had just been in- 
stalled. When completed, the threads 
were carefully checked. The figures 
obtained are recorded in the accom- 
panying tabulation. (Table 1) 
Threaded ends were measured for wall 
thickness at four points in each in- 
stance, and the average of these meas- 
urements is also shown in the table. 
The power tight stand-off, too, is 
shown in Table 1. It is also worthy of 
remark that in selecting the two pieces 
to be coupled together, an effort was 
made to choose pieces with an aver- 
age wall thickness as near as possible 
to the general average wall thickness 
of all pieces in that particular casing 
size and weight. 


In making the actual tension tests, 
a 4,000,000 lb capacity precision, uni- 
versal testing machine was used. The 
casing specimens, where they were not 
supported by the elevator, were grip- 
ped in the jaws of the testing machine 
in the usual manner, and were sup- 
ported against crushing by internal 
plugs. All specimens were of sufficient 
length io eliminate the effect of stress 
roncentrations caused by the gripping 
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Casing Renn, 150 Ton, Type AC Sidedoor 
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WECO 


FIG. 208 
BLANKING UNION 


with “O” Ring is ideal for 
mainfolding, terminal installa- 
tions, transfer lines, scraper 
box and jumper assembly 
service. It has less bulk . . . less 
weight. All parts completely 
interchangeable. Available in 
4”, 6”, 8” and 10” sizes. 


WELL EQUIPMENT MFG. 
Nl¥loliiellelay f hik r feats Y 
HOUSTON 1, TEXAS 
CHIKSAN COMPANY 
Brea, Calif Chicago 3, III 
Export Sales: CHIKSAN EXPORT COMPANY, Brea. Calif 


Ask your WECO represen- 
tative or write for complete 
details and wide range of 
applications of WECO Fig. 
208 Blanking Union. 


CORP. 


Newark 2, N.J 


Newark 2, N.J 
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Bat W 
ROTATING 
SCRATCHERS 
and 
B and W 
LATCH-ON 
CENTRALIZERS 


with the NEW 





KON-KAVE BOW 


Use This Good. 
Combination 















for 
@ Maximum Scratch- 
ing Effectiveness 
@ A positive Casing 
Cementing Depth 
@ Close Gas/Oil 
Contacts 


@ Thin Pay Sections 


fe jen Hole plogg”S 


B and W Rotating Scratchers 
(tubing type) on 5 or 6 joints 
of EU tubing or small drill pipe 
makes an open hole plugging 
assembly that “don’t miss”. They 
insure thorough mud cake re- 
moval for proper cement de- 
hydration and a solid plug. 


4) @) / eC / 
* Well Completion . neaauss * 


WEST COAST — 3545 Cedar Avenue 
Long Beach 7, California, Long Beach 4-836 6 
GULF COAST P.O. Box 5266 
Houston 12, Texas, Phone: WEntworth 6603 
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YABLE 1. 
Sample a Average Power tight Load at bi bs 
Description of samples number all thickness = stand-o' failure Remarks 

7 in.—20f—J-55, ST&C........ 1A 275 Oi. 293,000 : 
7 in.—20f—J-55, ST&C...... 2A 272 ! 304,000 
7 in.—204—J-55, ST&C........ ( A’ .280 1 He * 3A pulled out of colla; 
7 in.—20/—J-55, ST&C........ 4A* .281 \% 303,000 
7 in.—204 , accuse 5A .281 1 303,000 
7 in.—26f—J-55, ST&C........... 1B 362 0 425,000 
7 in.—264¢—J-55, ST&C...... 2B .359 he 397, 
7 in.—26¢—J-55, ST&C... (3 B* 362 0 f432,000 3 B pulled out of colls, 
7 in.—26f—J-55, ST&C...... \4B* .361 0 (432, 
7 in.—26¢—J-55, ST&C.. B 365 0 414,000 








* 3A and 3B as well as 4A and 4B were coupled together to form the liypothetical joints of pipe for the respective sizes. 


— 
—. 














TABLE 2. 
Loads with elevator Loads with API joint strength 
coupling ——— ~ — 
Type casing Average Maximum Maximum .80 Safety \verage 
7 in.—20 lb Short Threads.......... iat 300,000 304,000 303,000 203,000 254,000 
7 in.—26 lb Short Threads.............. 412,000 425,000 432,000 276,000 345,000* 


* Tentative 








jaws. The procedure was to carry the 
tests to the point of destruction and 
in each case three tests were made 
with the casing elevator bearing 
against the coupling (Figs. 1 and 2), 
and one was made with the ends of 
the coupled pieces held in the grip 
jaws of the testing machine as de- 
scribed above. 

The 7-in. side door casing elevator 
used in this investigation was sup- 
ported in a standard set of 234 in. 
by 108 in. weldless elevator links, the 
upper eyes of the links were pinned 
into a large clevis, which in turn was 
held in the upper grip jaws of the 


testing machine. Thus, the elevator. 
links, and casing were in substantial; 
the same relationship as they would 
be in actual field use. The results of 
the tension tests are also included here 
in tabular form. (Table 2) 

Perhaps before attempting to draw 
any conclusions from these results, 
however, it would be advisable to con- 
sider briefly some of the involved fac- 
tors, and to attempt to appraise the 
significance of the differences noted. 
To begin with, it must be remembered 
that we are dealing with a testing ma- 
chine having a capacity of some 4, 
000,000 Ib. That is a very large ma- 
chine and, of course, its inherent er- 
ror must be correspondingly high. 
Percentagewise it can have the same 
accuracy as a smaller and more deli- 
cate machine yet the straight numer- 
ical deviation may be an imposing fig- 
ure. One half of one per cent of 4,000,- 
000 is still 20,000, so of course one 
must not allow oneself to be stam- 
peded into an erroneous deduction by 
mere magnitude. c 

Along this same line, it will at once 
be realized by anyone with a sense 0! 
scientific exactitude that the threading 
of five pieces of pipe with perfect unt- 
formity is a physical impossibility. 
and that the eventual makeup of these 
pieces of pipe into comparable pos 
tional relationship is equally difficult 
to contrive. It is quite certain that re 
gardless of the amount of care exer- 
cised to maintain comparable condi: 
tions for all tests, the combination of 
errors that are inherent and that cant. 
therefore, be kept out are more than 
enough to account for all the differ 
ences that were found in the tests. 

It will be noted in the accompany: 
ing tabulations, too, that there were 
apparently minor differences in threa 
taper and average wall thickness. 
These differences expressed in the or- 
dinarily employed. terms seem qulle 
Saale : ir relationship 
insignificant, but if their re! 
to tensile strength is even remotely ar 


FIG. 2. Closeup showing test with 
collar-type elevator. Note safety cable 
to keep sample under control. 
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rect, they can be responsible for very 
much larger discrepancies than were 
found in the tests. It is well realized 
that since there was no failure of the 
pipe itself, variations in pipe thick- 
ness lose some of their import, but 
there can be no doubt that both the 
character of the thread itself and the 
strength of the made-up coupling are 
in decided measure affected by these 
irregularities in wall thickness. 

Just by way of example, the widest 
variation in average wall thickness of 
the 20-lb casing was .009 in. and in 
the 26-lb, it was .006 in. These repre- 
sent approximate differences of 3.2 
per cent and 1.6 per cent respectively. 
it is obvious that if tensile strength 
were directly proportional to wall 
thickness, these differences would also 
result in sizable disparities; indeed, 
disparities quite comparable to the 
mes that were actually found. 

\ll this is merely preliminary to a 
rational consideration of the results 
and particularly to make it plain that 
the tension differences that occurred 
between the two main classes of sam- 
ples lie in most instances comfortably 
within the error of the testing system. 
[t is interesting in this connection that 
greater discrepancies occurred be- 
tween the high and the low measure- 
ment in the elevator tests, than be- 
tween the average of the elevator tests 


and the coupling strength test in each 
instance. 

All failures resulted in the coup- 
lings being pulled off the threads. In 
no instance was there an actual rup- 
ture either of casing or coupling. And 
with these facts understood, careful 
consideration of the results seem to 
justify the following conclusions: 

1. When pulling 20-lb casing with 
collar type elevators, there is 
no significant reduction in joint 
strength. 

When pulling 26-lb casing with 
collar type elevators, the tests 
indicate a slight reduction in 
joint strength, but this seems to 
be within the error of the test 
system itself and is consequently 
not conclusive. 

Nothing in the tests indicates 
that there is any disadvantage 
in the use of a side-door collar 
type elevator, regardless of 
drilling depth. 

Good operating procedure does 
not permit the loading of casing 
or coupling, even in slip-type 
elevators, to loads anywhere 
near those encountered in the 
tests. It is reasonable to con- 
clude, therefore, that a collar 
type elevator has no ill effect 
on the casing. 

One of the principal objections that 


has been registered against the use of 
collar type elevators in days gone by 
is that the operator had no assurance 
that the couplings had been made up 
properly by the mill. With modem 
day mill practices the possibility of 
an improperly made up coupling is 
most remote. 

In view of the foregoing and of the 
time-saving possibilities of a collar 
type elevator because of its light 
weight and ease of operation, and also 
the fact that the casing is free from 
potential damage because of the ab. 
sence of any wedging action, perhaps 
greater consideration should be given 
to the use of collar type elevators for 
deep casing operations. kk 


Penn Grade Crude 
Expected to Decline 
Pennsylania crude oil production is 
expected to decline this year, accord- 
ing to George J. Hanks, president of 
South Penn Oil Company. Hanks dis. 
closed that production for 1951 is es- 
timated at about 54,500 bbl daily. Last 
year Pennsylvania crude oil produc- 
tion averaged 56,386 bbl per day. The 
1949 average was 56,178. Hanks add- 
ed that drilling and development dur- 
ing the last 24 months have not been 
sufficient to maintain the current rate 
of production. 
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in a 3-engine, 2-pump transmission, 
below, No. 2 and No. 3 engines may 
be used separately to drive their 
respective pumps at different speeds, 
or may be compounded to drive 
either pump or both pumps. The 
pedestal-mounted pump drive sheaves 
are driven by friction clutches. 


Ax 800-hp power-type drilling rig* 
designed for use with a portable der- 
tick is now at work on a wildcat loca- 
tion near Big Lake, Texas, for the 
Brinkerhoff Drilling Company of Dal- 
las. The drawworks, with built-in se- 
lective transmission, engines, and 
compounding transmission are 
mounted on a common skid and may 
be transported as a unit. It is similar 
to smaller rigs of the same series in 
that it can be rigged up and torn down 
without breaking chains or discon- 
necting air lines or oil lines. This fea- 
ture should save time and money in 
moving from one well to another, and 
the similarity of this rig to others 
should give the operator more flexi- 

ility in assigning men and rigs to 
various locations. 

The installation of the two mud 
pump drives in line at the tail end of 

€ compounding transmission per- 



















New Skid-Mounted Rig Offers Compactness 


Interchange of prime movers is simple procedure on this 800-hp, 
two-mud-pump, air-controlled rig for use with a portable derrick 


mits the pumps to be mounted in line, 
thus simplifying the manifolding. The 
mud pump drive shafts are divided, 
so that the pumps may be operated at 
different speeds. 

Although the width of the rig was 
kept down to make it easier to handle 
on the road and easier to install on 
portable derricks, the drawworks 
drum and auxiliary equipment is de- 
signed large enough to handle the nec- 
essary wire line and perform the work 
required. The main brakes are 46-in. 
in diameter, the “full-wrap”’ type, hav- 
ing a 350 deg arc of contact with a 54 
to 1 mechanical linkage ratio. The 
brake rims are enclosed and cooled by 
forced circulation of water. 

The first model is powered by three 
280-hp, V-8 gas engines,’ however, 
the rig may be powered with either 
two or three engines having a com- 
bined maximum horsepower output 
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Drawworks, engines, and compounding 


to watch the blocks and other operations. 


P 425.232. 


























transmission, above, are mounted on 


a common skid and may be transported 


as a unit. All control valves are located 


in a ‘‘console”’ in front of the drawworks 


so that it will be easy for the driller 


up to 900. It is not necessary to re- 
move the engines or tear down the rig 
for moving except to meet road re- 
quirements in certain areas. Removal 
and reinstallation of the engines 
doesn’t require the breaking of chains, 
air lines, or oil lines. 


All valve controls* and heavy duty 
gages‘ are located in a console 
mounted in front of the drawworks at 
the driller’s position. The rig is dif- 
ferent from others in the same series 
in having a friction clutch on the low 
side of the drum drive and the double 
mud pump drive at the back of the 
compounding transmission. 


1The “GB-800” announced recently by Emsco 
Derrick & Equipment Company and Conti- 
nental Supply Company, Dallas, Texas. 


2Model V-80, manufactured by Climax En- 
gine & Pump Company, Clinton, Iowa. 

3Manufactured by Marsh. 

4Manufactured by Westinghouse and Valvair. 
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AP! Eastern Production 
Men Elect New Officers 


The American Petroleum Institute 
Eastern Production Division elected 
new officers at its spring meeting in 
Columbus, Ohio, recently. Vice chair- 
men elected and not shown in the 
photo at right are: R. W. French, 
Sohio Petroleum, Cleveland, Ohio; 
john T. Galey, independent producer. 
Pittsburgh; Paul Benedum, Hiawatha 
Oil, Pittsburgh; T. C. Stauffer, Sun 
Oil, Evansville, Indiana. 

Below are oil and gas executives 
who received citations for outstanding 
service at the Columbus banquet of 
the API Division of Production. 


L. A. to Be Host City 

Los Angeles will be host city for 
the 1952 annual convention of the 
\merican Association of Petroleum 
Geologists, professional organization 
with a world-wide membership total- 
ing 8000. Word of official approval of 
Los Angeles as the site of next year’s 
Viarch convention by the association’s 
executive board was received by 
Frank A. Morgan, exploration vice 
president of Richfield Oil Corporation 
and AAPG president-elect. Next year’s 
convention will be the first held in Los 
Angeles since 1947. The annual ses- 
sion was also held there in 1937. 











New API officers, seated: Jack Cashell, vice chairman, Preston Oil, Colum- 
bus, Ohio; E. T. Heck, chairman, Quaker State Oil Refining, Bradford, Penn- 
sylvania; Marshall Joy, vice chairman, Brazos Oil, Mount Pleasant, Michigan. 
Standing: K. C. Cottingham, chairman of advisory committee, Ohio Fuel Gas, 
Columbus; R. L. Bird, Jr., secretary-treasurer, Columbian Carbon, Charleston, 
West Virginia, E. E. Roth, vice chairman, Columbia Engineering, New York. 


Citation for service awards were conferred on 18 men Goodman, Equitable Gas, Pittsburgh; O. W. Van Petten, 
ot the API meeting in Columbus, Ohio recently. Awards Columbian Carbon, Charleston, West Virginia; D. T. Ring, 
were presented by J. C. Donnell Il, API vice president for Preston Oil, Columbus; R. B. Anderson, Columbian Carbon, 
production, to: Seated, Frank M. Brewster, Belmont Quad- Charleston; H. H. Phillips, Phillips Drilling, San Antonio, 
rangle Drilling, Bradford, Pennsylvania; J. French Robin- Texas; S. M. Vockel, Waverly Oil Works, Pittsburgh; and 
son, East Ohio Gas, Cleveland; J. G. Montgomery, Jr.,  F. E. Eckert, Handly and Bird, Bradford. Recipients not shown 
United Natural Gas, Union City, Pennsylvania; J. H. New- are: W. L. Estabrook, Morristown, New Jersey; M. G. Gulley, 
ion, Equitable Gas, Pittsburgh. Standing, J. C. Askam, The Gulf Oil, Pittsburgh; W. E. Ferguson, Ohio Fuel Gos, Colum- 
Ohio Oil, Findlay; J. J. Schmidt, East Ohio Gas, Cleveland; bus, and Christy Payne, Jr., Peoples Natural Gas Company, 
Vv. F. Bowyer, The Peoples Natural Gas, Pittsburgh; J. V. Pittsburgh, Pennsylvania. 
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L. A. 1951 Officers are: W. H. Sargent, assistant ser- president; Lee J. Laird, regents senior; John H. Flanagan, 
geant-at-arms; W. A. Wilson, secretary; Earl M. Rees, vice treasurer, and James D. Hughes, sergeant-at-arms. New 
president; Earl M. Boggess, regents junior; J. A. Engstrand, officers are pictured at the Nomads inaugural ball. 


Los Angeles Nomads 

Enjoy Sports Program 
Los Angeles chapter of Nomads 
rathered in the Jonathan Club re- 
cently to hear a program planned by 
Bill Sargent, Sargent Engineering 
Corporation. Bill, himself a figure of 
prominence in the sports world, came 
up with a terrific array of sports 
talent, led by the incomparable Mick- 
Walker, who in his day held the 
middleweight, welterweight, and light 
heavyweight championships of the 
world. Mickey is now a successful 
irtist and in addition to that is a very 
entertaining public speaker. Hal Ber- 
er, radio sportscaster who beams a 
'4-hour program to the fighting forces 
in all parts of the world also did an 
xcellent job of recounting his adven- 


sai 
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Some speakers at the March meeting of L. A. Nomads are shown above: 
Hampton Poole, assistant coach, Los Angeles Rams; W. H. Sargent, Sargent 
Engineering Company, toastmaster; Fidel La Barba, retired world's flyweight 
boxing champion, now sports editor of the Santa Monica Outlook, and Al 
Santoro, sports editor, Los Angeles. 


Past Presidents of the Los Angeles Chapter of the Nomads Pullman, Elmer L. Decker, W. F. Bettis, Ted Sutter, Lee J. 
are shown above: R. J. Eiche, Fred C. Ripley, Jr., Henry W. Laird, and Earl N. Boggess, Jr. 
& 
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res in the field of baseball, and he 
talked intimately and excitingly of 
many great games and great players. 

Fidel La Barba, retired flyweight 
champion of the world and now sports 
editor of the Santa Monica Outlook, 
was next to take the rostrum and he 
thrilled the audience tremendously 
with dramatic accounts of some of his 
toughest battles, particularly the ones 
with Johnny Vacca and Bud Taylor. 
Then followed Hampton Poole, assist- 
ant coach of the Los Angeles Rams, 
with a fine sense of humor and some 
intriguing inside stuff on the gridiron 
greats. Last but far from least was 





Al Santoro, sports editor of the Los- 


Angeles Examiner who recited high- 
lights and intimate facts in the careers 
of such noted newsfolk as Tad Dor- 











Citations for exceptional service in past years were presented to a 
group of seven oil men (or their representatives) from the Panhandle and Mid- 
Continent area at the close of a three-day American Petroleum Institute pro- 
duction division meeting in Amarillo recently. Six of the seven are pictured 
above, They are: Sitting, H. E. Zoller, Derby Oil Company, Wichita, Kansas; 
LA. Ogden, Pure Oil, Tulsa; Harold S. Kelly, Phillips Petroleum, Bartlesville; 
William L. Herner, Sunray Oil, Tulsa, Standing, Harold E. Berg, representing 
Citation recipient W. E. Best, consulting engineer, Pauls Valley; George C. 
Howard, representing citation winner Lloyd E. Elkins, Stanolind Oil and 
Gas, Tulse. R. C. Kay, independent operator, Amarillo, was seventh winner. 
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gan, Hype Igoe, Rube Goldberg, and 
Bob “Believe It or Not” Ripley, most 
of whom apparently began with the 
San Francisco Bulletin. 

Present to enjoy the festivities, be- 
sides the regular members, were many 
guests from foreign fields, ameng 
them W. B. Hays, drilling superin- 
tendent for International Petroleum; 
Fred Gholson, Loyd Marolf, William 
J. Chancellor, W. H. May, Leon 
Duane, T. D. Parnell, and Harry Bart- 
lett, all recently returned from Drillex 
service in Argentina; W. P. Ries, just 
back from the Philippines; Leopoldo 
Ruiz, Pemex engineer; Hugh Thomp- 
son and Russell Bales, from Standard 
of Cal operations in Venezuela, and 
Tony Gano, about to depart for Suma- 
tra in behalf of Cal-Tex. eek 


Visitors and new members at Dallas-Fort Worth Nomads March meeting 
are: Mike Hazel and Lloyd Tracey, Oil Well Supply Company; J. H. Teer, Reed 
Roller Bit Company; D. J. Cummins, and C. W. Beck, Cummins Engine Company. 


To obtain more information on products advertised see page E-49 
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BUILDS FINE 


SPECIALIZED MARINE 
EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 












Submersible 
drill barges 





Boiler and 
f compressor barges 





Water, oil, and 
supply barges 


Submersible well- 
servicing barges 


Drydock for fast 
haul-out and repair 
of marine drilling 
equipment 








Levingston is not only located con- 
veniently with respect to marine drilling 
operations on the Gulf Coast, but here 
you will find marine engineers and 
constructors who understand the lan- 
guage of oil operators. Bring your 
marine petroleum equipment problems 
to Levingston first for a quick eco- 
nomical solution. 
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SHIPBUILDING CO. 


Orange, Texas 
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COUPLE CREE EAE eee 


A double packed Stuffing 
Box for use under most 
adverse pumping and 
flowing conditions (be- 
low). Be sure to order 
Type A-123-SBDP. 











All Hercules Duplex Polished 
Rod Stuffing Boxes are Cone 
Packed for longest possible life 
and greatest economy. Illustra- 
ted (left) is Regular Type. 
Write for Bulletin 120-SB. 


The Tee-Base Type Combina- 
tion Stuffing Box and Tee (di- 
rectly below) have been proven 
by years of service and savings 
to producers. Write for Bulle- 
tin 121-SBT. 


tit aahitiitent Tit 


For greater savings, replace 
old style Upper Glands with 
the New Hercules Lubricating 


Upper Gland, as shown on Stuf- - 


fing Boxes illustrated. 


SOLD AT ALL SUPPLY STORES 


Export Representative: 

OIL FIELD EQUIPMENT CO., INC. 
T. E. WARD, President 

30 Church St., New York 17, N. Y. 





To obtain more information on products advertised see page E-49 











Floyd Hatfield 
and Earnest 
Granville, Gulf 

Oil Company, 
were guests ata 
recent meeting 
of Dallas-Fort 
Worth Nomads. 
Hatfield gave an 
illustrated talk on 
oil activity in the 

Near East. 





Geologists to Meet in Utah 


The Intermountain Association of Petroleum Geologists 
is holding its second annual field conference in Millard 
County. Utah, May 23, 26. The conference commitice is 
under the direction of Graham Campbell of the Phillips Pe- 
troleum Company, and a guide book is being prepared 
under the editorship of Dr. William L. Stokes of the Uni- 
versity of Utah. 


Geophysics Aids Oil Exploration 


The increasing use of geophysics as a tool in the search 
for essential metallic ores has led the Society of Explora- 
tion Geophysicists to consider the organization of a mining 
section, according to Dr. Sigmund Hammer of Gulf Re- 
search and Development company, Pittsburgh, Pennsyl- 
vania, vice president of the society. 

Although the SEG was organized in 1930 as a scientific 
group devoted mainly to promotion of geophysics in oil 
exploration, many of the methods developed during the 
following years have been used also by mining scientists 
seeking new metallic ore deposits. Dr. Hammer stated that 
a mining geophysics section within the society would pro- 
vide a better opportunity for oil and mining geophysicists 
to exchange ideas and thus aid in the development of more 
efficient techniques in both industries. 


Northwestern Refining To Buy 
North Dakota Oil Production 


Northwestern Refining Company in St. Paul, Minnesota. 
will buy the production of North Dakota’s first oil well. 
Elmer Erickson, general manager of Northwestern, said 
the refinery’s contract with Amerada Petroleum Corpora- 
tion provides that Northwestern will be the only purchaser 
of crude oil produced on a large acreage of land in the 
Tioga, North Dakota area. The contract will give North- 
western, manufacturers of industrial lubricants, a closer 
source of crude oil supply. Most of its crude oil now comes 
from Wyoming, Montana, and areas further south. The 
well is expected to produce approximately 10,000 gal a day. 


Osment Named Stanolind Geologist 


Frank C. Osment is the new division geologist for Stano- 
lind Oil and Gas Company’s Texas-Louisiana Gulf Coast 
division. He was formerly district geologist at Shreveport. 

Osment is a native Alabaman and was born in Birming: 
ham in 1918. He was gradvated from Birmingham-Southem 
College in 1939 with a BS degree in geology, and received 
his MS in geology from the University of Illinois in 1941. 

He joined Stanolind in October of 1945 as a geologist 
at Shreveport, Louisiana, advancing to district geologist for 
the Southeast district, central division, in 1949. Osment 
will fill the position vacated by Russell A. Weingastner, who 
transferred to the general office as senior staff geologist. 
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type HBN 


A specialized bit with full 
bottom hole circulation for 


soft, sticky formations. 
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type OB 


For soft to medium forma- 
tions. 


TYPE OSN 


For medium non-abrasive 
shales. 


type OSS 


For medium non-abrasive 
shales interspersed with 
streaks of harder forma- 
tions. 


A general purpose bit for 
drilling in medium forma- 
tion. 


type AB 
A general purpose bit for 
medium and medium-hard 
formations. 





>, TYPE GYN 


For medium to medium- 
hard formations, 


Security Rock Bits assure straight full gauge hole at a 
maximum drilling rate through all types of formations. 
Each Security Rock Bit is designed and field proven to 
give the best performance under a specific set of condi- _ type CFF 
tions. All Security Rock Bits have the advantages of nIcH 
CENTER CONE bit stabilization, balanced bearings, rugged interspersed with ex- 
construction and maximum service life. tremely hard abrasive 





For hard rock formations 


streaks, 


ROCK BITS + REAMERS + CORING BITS ia NG SCRAPERS . ‘URALOY 


SECURITY ENGINEERING CO., INC. 
ONE OF THE DRESSER INDUSTRIES 
Main Office: Whittier, California 
Branches in all major producing areas — 
Export Office: Chanin Building, New York City 
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Dallas - Fort Worth Nomads 
Among those present at the recent 
meeting of the Dallas-Fort Worth 
Nomads were: Jimmy Hogue, Hughes 
Tool, Shreveport; Courtney J. Berlin, 
Baker Oil Tools, and chapter presi- 
dent, and Park J. Myers, Hughes Tool. 


Above, are J. E. Everroad, Mid-Con- 
tinent Cummins Export Corporation, 
and 1951 treasurer of the chapter; 
L. W. Beck and Don Cummins, Cum- 
mins Engine Company, Inc., Colum- 
bus, Indiana, at the Fort Worth meet- 
ing of Nomads. 


At left, new members initiated at the 
Dallas-Fort Worth Nomads meeting, 
are: Walter Leseman, Hydrill Com- 
pany, A. M. Birnie, Security Engineer- 
ing Company; Hank Davis, Twin-Disc 















JA. Kelly 


: LM. Birnie | ALA Dos tt i feed. Roller Bi Clutch; Abbott Sparks, The Petroleum 
Security Engraving (iladilaae ea bas re O. Engineer; J. A. Kelly, Reed Roller Bit. 


Lo 


Other Nomads at the meeting 
were, below: Earle Smith, Na- 
tional Tube. Company, Dallas; 
lohn H. Teer, Reed Roller Bit, 
Houston; K. B. Winstead, and 
M. F. Hazel, Oil Well Supply, 
Dallas. 


Above, early arrivals for the 
Nomads meeting were Warren 
J. Jackson, Greenbrier Oil 
Company, Fort Worth; Ken- 
neth Daggert, and Robert Mc- 
Lemore, Welex, Fort Worth; 
and J. A. Kelly, Reed Roller 
Bit, Houston, Texas. 


B-88 THE PETROLEUM ENGINEER, May, 195! 















Pre 


Oil 
pa 
fro 
nol 
las 
we 


wh 


in 
list 
the 
of 
me 
sul 


Sa 


bia 
807 
936 


nol 


Co 


bbl 


thr 
54, 


Hs 
dE 


Ire 
has 


ctu 


Fe} 


am. 




























































Bit. 


- the 
arren 
Oil 
Ken- 
+ Mc- 
forth; 
oller 


1951 





Helicopters Aid Oil Search 


A roof-top landing field for helicop- 
ters carrying oil exploration crews 
will be in operation in August or Sep- 
tember, 1951, atop the new Humble 
Oil Company building, to be complet- 
ed late this summer, in New Orleans. 

The landing field will be operated 
by the Petroleum Bell Helicopter 
Service and it will mark the first reg- 
ular air service directly into the heart 
of New Orleans. It is expected that ap- 
proximately 12 departures and land- 
ings will be made daily from the roof 
when the service starts. 

The helicopters, equipped with pon- 
toon landing gear, are powered by 
200-hp engines and cruise at 75 miles 
per hour. Each helicopter will carry 
3 passengers and equipment. 

The Petroleum Bell Helicopter Serv- 
ice makes scores of landings daily in 
marshes, bayous, on the decks of 
barges, and on oil platforms in the 
Gulf of Mexico. The new service will 
enable oil engineers to fly into the 
marshes, make their tests, and return 
“for lunch.” 


Canada Wells May 
Produce Sulfur 


John C. Dallas, president, Fortune 
Oils Ltd., has announced his com- 
panys plans for recovering sulfur 
from dry oil wells about 100 miles 
northwest of Edmonton, Canada. Dal- 
las reported the Davies-Hondo No. 2 
well encountered black sulfur beds 
while Fortune-Roxana-Chisholm No. 
1 found sulfur while drilling for oil 
in 1949, If sufficient sulfur is estab- 
lished, hot water will be pumped into 
the beds, forcing it up again by means 
of compressed air, and spraying into 
metal containers where the carried 
sulfur will be deposited. 


Saudi Arabian Output Up 


Crude oil production in Saudi Ara- 
bia during March amounted to 19,- 
807,079 bbl, or an average of 638,- 
938 bbl per calendar day, it was an- 
nounced by the Arabian American Oil 
Company. This compared with 17,- 
(44,102 bbl or an average of 633,718 
bbl per calendar day in February. 


Crude oil production for the first 
three months of 1951 amounted to 
4,948,420 bbl, an average of 610,- 
938 bbl per calendar day. 


lran Production 


Anglo-Iranian Oil Company, Ltd., 
has produced 2,580,000 long tons of 
ctude oil in Iran during the month of 
ebruary. Total production for the 
period January 1 to February 28 
‘mounted to 5,205,000 long tons. 


























reach for a reputation 


. « for a familiar file on Otis surface.and tubing safety 
valves, bottom-hole production tools, two-zone 
completion and production equipment, wire line 
services, caliper surveys for internal pipe-corrosion, 
and exclusive Otis methods of running and pull- 
ing tubing, casing, and drill pipe under pressure. 


Oris PRESSURE CONTROL 


— outstanding in the Industry 











and Otis Catalog 





ite on your firm's letterhead to Otis at Box 7206, 


Dallas, or call your nearest Otis field office. 
There’s no obligation . . . no salesmen will call; 
but we encourage operators to have this tech- 
nical information and operating data on file. 


DALLAS © HOUSTON © CORPUS CHRISTI + VICTORIA » ODESSA 
FALFURRIAS © LONGVIEW » OKLAHOMA CITY « ELK CITY 
NEW IBERIA, La. © HOUMA, La. «© BROOKHAVEN, Miss. 





















Fayette Field Is Scene 
Of Gas, Oil Well 


Humble Oil and Refining Company 
has a new discovery in the Fayette 
field of Jefferson County, Mississippi. 
‘Lhe new well is the company’s No. 3 
A. M. Stewart, which is producing 
from the Wilcox sand. On initial pro- 
duction tests, the well flowed at the 
rate of 66.2 bbl of 28.9 gravity oil per 
day plus 8130 cu ft ot gas through 
\-in. choke. Total depth of the well 
is 6082 ft, and a string of 7-in. pro- 
duction pipe is cemented at 4050 ft. 
Previous Wilcox production in the 
Fayette field has been dry gas. 


Well 3% Feet Deep 
Pumps 1 Bbi Oil an Hour 


A 31/-ft well that flows a barrel an 
hour has been reported near Colorado 
City, ‘Lexas. In his report of the inci- 
dent to the Texas Rautroad Commis- 
sion, Joe Greer, district supervisor tor 
the Commission, reported that the pro- 
ducer used an ordinary post-hole dig- 
ger, dug to 3-it 6 in. in 50 minutes 
and struck oil. A small pump brought 
a barrel an hour of 50 gravity oil. 

The exact name of the druler and 
the location ot the site were wichheld. 
Greer reported there is some evidence 
ot oil escaping into the Colorado Riv- 
er near the post-hole site. 


Lion Oil Stakes 
Mississippi Well 

Lion Uil Company has staked the 
No. 2 Denkman, Nankin County, Mis- 
sissippi, tor a 15,v0U-ft test to the 
Smackover lime. No. 2 Denkman is 4 
miles east of Goshen Springs and a 
quarter mile from the No. 1 Venkman, 
which was junked at 13,186 ft. The 
well is on a 15,000-acre lease block. 
Southern Production Company has 
the drilling contract. 


New Well in Lindsay Pool 


Republic National Gas Company’s 
No. 1-X Harris has been completed 
in the Lindsay pool of McClain Coun- 
ty, Oklahoma. ‘The well has opened a 
new producing horizon and flows 405 
bbl of 45 gravity oil in 18 hours 
through a 14-in. choke, with gas-oil 
ratio of 890 to 1, from the Chimney 
Hill section of the Hunton lime. The 
well originally was completed early in 
1949 with production from the First 
Bromide sand between 10,800-900 ft. 
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WHAT’S DOING IN DRILLING 
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Rotary rigs operating in oil fields of United States and Canada.* 





Gulf Pacific 

Total Coast Coast 
Weeks (March) 
Fourth ........ Zacl | 531 140 
Weeks (April) 
eS Saibe: 2332 524 140 
Second ........ 2406 524, 146 
, 2403 541 157 





— 


N ew 
Arkansas Rocky Mexico 
Oklahoma Louisiana Mountain West 
Kansas Texas Canada Texas 


454 149 208 825 


Ad. 140 207 802 
454, 138 229 832 
de 134 215 346 


*As reported to American Association of Oilwell Drilling Contractors by Hughes 


Tool Company. 








Alabama Field Gets 
Two New Producers 
The East Gilbertown field of Choc- 


taw County, Alabama, is the scene of 
two new wells. The Carter Oil Com- 
pany has completed its No. 4 M. Ad- 
ams, which is pumping at the rate of 
85 bbl of oil and 25 bbl of water per 
day. Production is from the Eutaw 
zone where Carter made final perfor- 
ations with 4 shots at 3337-39 ft. Grav- 
ity of oil was 18.9 deg. 

The No. 1 Cooper Whigam, on com- 
pletion test, pumped at the rate of 30 
bbl of oil plus a small amount of salt 
water per day. It is being drilled by 
Robert Locke. Production is from the 
Selma chalk zone where the operator 
perforated with 800 shots at 2454-84 ft. 


Papua Well Deepened 

From Papua comes a report that 
Island Exploration Company, Ltd.’s 
Omati well has been deepened 1599 
ft, from 550 ft to 2149 ft. Little can 
be foretold as to the oil prospects at 
this depth; however, drilling was re- 
ported as being highly satisfactory. 


West Texas Producer 
Drilled by Cities Service 


Cities Service Oil Company (Dela- 
ware) has given the southeastern cor- 
ner of the West Seminole field of 
Gaines County, Texas, another pro- 
ducer in its St. Clair A No. 6. The 
well was completed for a Railroad 
Commission potential of 606 bbl of 
oil daily through 34-in. choke. Pro- 
duction is through perforations in the 
San Andrewlime. Total depthis5142 ft. 


Shell Oklahoma Well 


Shell Oil Company recently com- 
pleted a good producer in the Beck- 
ham County, Oklahoma, sector of the 





Elk City field. It is the company’s No. 
1 Feder “B,” plugged back depth to 
10,110 ft. The new well flowed 722 
bbl of 612 condensate in 24 hours 
through a 22/64-in. choke with a gas- 
oil ratio of 4790 to 1. 


Wyoming Well Proves 
High Gravity Producer 


A new high gravity producer has 
been brought in the Wyoming Rockies 
by General Petroleum Corporation. It 
is the Green River basin near Big Pin- 
ey, Wyoming, and about 10 miles 
from the nearest operating field, La 
Barge. The wildcat, Tip Top 4x12g, 
struck oil at 9688 ft. Tests indicate a 
flow of about 2400 bbl of oil a day, 
with core samples that indicated the 
oil could be as high as 50 degree grav- 
ity, the company reported. 


Sinclair Completes Well 
In Mississippi County 


In Jefferson County, Mississippi, 
Sinclair Oil and Gas has completed 
one of the best producers found there 
in several years. It is the company’s 
No. 1 Liddell. With pipe perforated 
in the lower Tuscaloosa at 10,071-082 
ft, the well flowed at the rate of 265 
bbl of condensate and 2,690,000 cu ft 
of gas a day. Open flow was estimated 
at 42,600,000 cu ft of gas a day. Shut 
in bottom hole pressure is 4186 psi. 


Shell, Continental Well 


Shell Oil Company and Continen- 
tal Oil Company have completed their 
No. 2 Soelle “A” in Beckham Coun- 
ty, Oklahoma. Flow was 390 bbl of 
45.5 gravity oil in 24 hours through 
a 22/64-in. choke. Plugged back 
depth is 10,097 ft and gas-oil ratio 
was 1163 to 1. 
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UNAFLO* 


is proved in the deepest 


If you plan to cement—keep this thought 
in mind: Unaflo was Superior Oil 
Company’s choice for cementing that 
19,765-foot string at Pacific Creek No. 
1. The job went without a hitch. Unaflo 
flowed easily and formed a tight seal 
all the way down that record-depth hole. 


On your next cementing job insist on 
Unaflo three-way protection: 


1. EASY PUMPING—Unafio has high initial fluid- 
ity. This makes pumping easier, permits use of 
heavy slurries when they're needed. 

2. RETARDED SET—Unaflo isn’t just slow-setting. 
It stays fluid and pumpable throughout the re- 
tardation period, gives you ample time, even in 
emergencies, to get cement in place. 


3. DENSE SEAL—A slurry of Unaflo hardens nor- 
mally after retardation to form a tight seal and 
a strong bond resistant to sulfate waters. To be 
sure... always protect your investment with Unafio. 


Send for helpful free bulletin. Shows Unafio applica- 
” tions, has easy-to-follow tables on various cement- 
a ing operations. Get your copy of “UNAFLO 
Oil-Well Cement.’’ Write Universal Atlas Cement 
Company (United States Steel Corporation Subsid- 
iary), 100 Park Avenue, New York 17, N. Y. 











LABORATORY TESTS SHOW 


UNAFLO’S DELAYED, RETARDED SET 
Stanolind Pressure Thickening— Time Tester 


Thickening time—40% mixing water. Slurry weight: 16.5 Ib./gal. 
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***UJNAF LO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


WACO KANSAS CITY ¢ BIRMINGHAM © CHICAGO « NEW YORK « Export Distributor: United States Steel Export Co. , New York 


















WELL CONDITIONS Viscosity in Poises at time (Hrs.-Min.) Indicated | Thick, 
: : Time 
pect) a 0 | 0:15 | 0:30 | 1:00 | 1:30 | 2:00 | 3:00 | 4:00 |ur.-wn. 
6000 113.0 3867 6 8 8 10 10 10 24 77 “| 4:03 
8000 | 125.0 5156 6 7 8 8 8 iS | 45 3:15 
10000 | 144.0 7484 7 7 6 6 7 8 | 63 3:03 e 
12000 172.0 10227 11 11 12 12 11 18 2:31 fy _ —_ 
14000 | 206.0 | 13386 |} 10 | 11 | 11 | 14 | 17 | 20 2:25 Ee a ae 
16000 | 248.0 | 16144 |} 9 | 9 | 10] 4 | t9 1:41 ~~ ee, a, | 
300.0 si sis] sia 1:33 Be . CR? 











Universal Atlas Cement Company 











Unafio Retarded Oil-Weil Cement 
Resistant to Sulfate Waters 


Atlas Portland Cement — Type | 
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OIL-FIELD CEMENTS 


Atlas Portland Cement — Type Ii 
Resistant to Sulfate Waters 


Atlas High-Early Cement —Type II! 


“THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—NBC Network 


To obtain more information on products advertised see page E-49 





RETARDED 
OIL-WELL 
CEMENT 


PE-U-121 
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Oklahoma Pool Gets 
New Field Well 


Sinclair Oil and Gas Company has 
completed a good well, its No. 4 
Vaughn as an oil and gas producer in 
the Southwest Antioch pool of Gar- 
vin County, Oklahoma. The new well 
flowed 264 bbl of 39.6 gravity oil, with 
854,000 cu ft of gas, in 9 hours 
through a 36/64-in. choke from the 
First Gibson sand through perfora- 
tions between 7134-58 ft. It also 
flowed 279 bbl of 69.6 gravity distil- 
late in 9 ft of gas a day, from the 
Hart sand, through perforations be- 
tween 7259-78 ft. Plugged back depth 
is 7290 ft. 


Mississippi Field Extended 


Production has been added on the 
north flank of the Eucatta field of 
Wayne County, Mississippi, at Walter 
E. Sistrunk and T. F. Hodge’s No. 1 
Masonite Corporation Unit. On com- 
pletion tests, the well pumped at the 
rate of 50 bbl of fluid per day includ- 
ing 25 per cent water. Gravity of oil 
was listed at 20.8 deg. Production is 
being obtained through two sets of 
periorations in the City Bank sand 
of the Eutaw formation at 5075-84 
and 5086-88 ft. Bottomed at 5145 ft, 
the hole is cased with 514-in. produc- 
tion casing to total depth. 


Gas Field Gets 
First Oil Well 


Magnolia Petroleum Company has 
completed the first oil well in ‘the 
South Serepta field of Bossier Parish, 
Louisiana, at its No. 1 Ansel M. 
Stroud. On company gage flow was 
115 bbl of 48-gravity crude daily 
through a 1%-in. choke. Production is 
from the Ardis sand from 9366 ft to 
9375 ft. Gas-oil ratio was 1,700:1. A 
state potential gage is being awaited. 
The field now has four gas or distil- 
late wells, one a dual producer. 











Take Time to 
Save Time— 


And Money 


Many items of equipment that 
will save you hours of time and 
your company thousands of 
dollars are described in the ads 
in this issue and in the New 
Machinery Department begin- 
ning on page E-49. 

Use the reply card, requiring 
no postage, to obtain complete 
details and prices. 
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Cadwell Retires After 
Almost 50 Years’ Service 


I. T. “Cad” Cadwell, for 25 years 
drilling superintendent with the Texas 
Company and for almost 50 years ac- 
tive in practically every oil field in 
California, retired April 1, 1951. 

“Cad,” one of the few remaining 
pioneer cable tool drillers in Califor- 
nia, has been closely associated with 
the progress of the oil industry in that 
state since it became a major produc- 
er at the turn of the century. In those 
days, methods of drilling were crude, 
compared to today’s engineered proc- 
esses. The science of geology was prac- 
tically unknown, and coal oil was the 
major product. 

As a pioneer cable tool driller, Cad- 
well helped bring in discovery wells 
in the Orcutt, Los Alamos, Cat Can- 
yon, and Casmalia fields. He drilled 
the first well for The Texas Company, 
into the Buckbee zone, during the 
1929-30 boom at Santa Fe Springs. 
Initial production was 5000 bbl per 
day, between 4900 and 5000 ft. This 
well was abandoned in 1946. Recently, 
it was decided to clean out the well 
down to the top of the cement plug 
at 3737 ft, whipstock it at that point, 
and then redrill to 8000 ft. Cadwell, 
with the ingenuity of an old cable tool 
driller, supervised the cleanout opera- 
tion using cable tools of his own de- 
sign. Then a unique set-up was im- 





I. T. Cadwell has been drilling wells since 1901 


provised by Cadwell, whereby the ca- 
ble tools were operated by a modern 
pumping unit! 

“Cad” Cadwell’s many friends in 
the oil industry wish him the best of 
luck in his new career. 

“What is it?” 

“Going to write a book,” he says. 


Extends Texas Field 


The Texas Company announced the 
extension of the north flank of Big 
Hill field, Jefferson County, Texas, 
with the completion of the Fannie Da- 
vis Crow test as a producer. 

Situated one and a quarter miles 
from the nearest production, the well 
flowed 130 bbl of oil daily through a 
9/64-in. choke with a tubing pressure 
of 475 lb. Corrected gravity was 37.6 
and the gas-oil ratio 135 to one. The 
new horizon in the Miocene was per- 
forated at a depth from 3602-3613 tt. 


Mid-Continent Well Drilled 
In Oklahoma Field 


Mid-Continent Petroleum Corpora: 
tion has added a new producer to the 
Creek County, Oklahoma, field. It 1s 
the company’s No. 2 Emma Hill “A’, 
which has been completed for a flow of 
60 bbl of oil per day through a ¥2-In. 
choke. Production was from the Skin- 
ner sand, topped at 2500 ft. Operator 
set 514-in. casing at 2502 ft, total 
depth 2522 ft. 
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AN IMPORTANT Every Day FEATURE OF THE 








G 
Cher C0) fad, Caller 


Positive assurance of complete junk recoveries is making the Globe 
more popular every day with drillers and toolpushers everywhere! 
Once they have used it they never use anything else. 
It brings out everything from snarled wire and small pieces 
to pilot bits from hole openers...and in minimum time. 
You, also, can rely on the Globe and have complete confidence 
in its operating efficiency. Any driller lacking previous experience with the 
Globe can use it with full assurance of 100% recovery. 
When drilling emergencies occur, call your nearest Globe 
office or representative...a complete junk catcher outfit will 
be delivered to your rig within 24 hours. 
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Branches in: Bakersfield and Ventura, California © Casper, 
Wyoming °* Brownfield, Dallas, Odessa, Houston, and 
Snyder, Texas © Oklahoma City and Duncan, Oklahoma 
































Oklahoma Pool Opener 
Recovers 390 Ft of Oil 


The Carter Oil Company et al No. 1 
Garrett is a prospective pool opener 
for Beckham County, Oklahoma. The 
new well recovered 390 ft of 40.5 grav- 
ity oil, with one per cent fresh water 
and 90 ft of gas-cut mud, besides gas- 
cut mud water load, on the drill stem 
test between 10,285-10,369 ft 8 in. It 
began coring at 10,432 ft, and is cor- 
ing at 10,469 ft. 


Arkansas Discovery 


Miller County, Arkansas, may be 
the scene of a new discovery. It is 


Skelly Oil’s No. 1 Louis Heilbron, 


north of the Fouke field. Operator has 


set 514-in. casing on bottom at 4281 
ft. Skelly cored 814 ft of sand with oil 
odor and stain from 3467-77 ft. 


Texas Well Drilled 


A new oil well has been drilled 
in northeast Washington County, Tex- 
as, by Sinclair Oil and Gas Company. 
The company reported that 3 drill 
stem tests described as favorable have 
been made from 3 horizons in the Wil- 
cox formation at depths of 9216, 9395, 
and 9440 ft. The latest test was at 9240 
to 9440 ft with the well open 15 min, 
recovery through a 1,-in. bottom hole 
choke and a 1%-in. top hole choke 
amounted to 1200 ft of oil. Gravity 
was 47.6 deg. The well is drilling 
ahead and is projected at 10,500 ft. 


New Arkansas Field 


A new oil field has been opened in 
Miller County, Arkansas, at the No. 1 
Louis Heilbron drilled by Skelly Oil 
Company. The new well, which is a 
mile north of the Fouke field, flowed 
66.5 bbl of oil in 2 hours through a 
\,-in. choke, from what is believed to 
be basal Paluxy sand at 4180-88 ft. 
Oil tested 44.6 gravity. Hole was car- 
ried to 4281 ft and casing set on bot- 
tom. 


New Oklahoma Field 


A new field has been opened by 
Shell Oil Company at its No. 1 Tug- 
man, in Stephens County, Oklahoma. 
The new well found sand at 6073-92 
ft, with broken sand at 6092 to 6112 
ft. A l-hour drill stem test at 6078 to 
6112 ft flowed oil at the end of 27 
min at 20 bbl per hour. Recovered 
were 360 ft of 40 gravity crude, 
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U. S. Oil Companies Join 
Australian Oil Search 


The Texas Oil Company and Stand- 
ard Oil of California are interested in 
the search for oil in the Exmouth Gulf 
area of northwestern Australia. 

A. P. Long, executive vice president 
and director of The Texas Company, 
said in Sydney, Australia, that the two 
companies would negotiate with an 
Australian company, Ampol Petrole- 
um, Ltd., for further exploratory work 
in the northwest. The Australian 
company holds a concession for the 
Exmouth Gulf area. 

Long added that geologists repre- 
senting the two companies inspected 
the area about four months ago and 
reported that it was well worth inves- 
tigating. As a result, he and R. J. Fol- 
lis, chairman of directors of Standard 
Oil, had included Exmouth Gulf in 
their round-the-world itinerary. 

If the negotiations with Ampol 
proved satisfactory a team of U.S. oil 
experts would probably be sent to 
northwestern Australia, he said. Sur- 
face tests made by Australian scien- 
tists in the northwest country of West- 
ern Australia during the past three 
years have indicated that~further re- 
search for oil is fully justified. 

A party of geophysicists of the Bu- 
reau of Mineral Resources will leave 
for the northwest to make further geo- 
physical tests. The party will carry 
seismograph equipment and will re- 
main in the area for about eight 
months. 


Kuwait Test Drilling 
Below 12,240 Ft 


Kuwait Oil Company, Ltd.’s deep 
test in Burghan field has been report- 
ed below 12,240 ft. The well now has 
3000 ft of open hole, and 5-in. casing 
is expected to be run in the near fu- 
ture. It may be taken to possibly an- 
other 1000 ft to reach total depth be- 
fore testing. 


New Canadian Discovery 


A new discovery has been reported 
in Saskatchewan, Canada, by Alber- 
can Oil Corporation. Tests indicate an 
open flow potential of approximately 
12,000,000 cu ft a day. Stuart P. King, 
president of Albercan, said the com- 
pany at present intends to use the gas 
for gas-lifting operations in its Lone 
Rock heavy oil field, which underlies 
the gas reservoir. 
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Kansas Well Recovers 
496 Ft of Oil in 10 Min 


Recovery of 496 ft of oil and no 
water in a 10-minute drill stem test 
has been reported in a Finney County, 
Kansas, wildcat by W. L. Hartman, 
Wichita operator. The well, No. | 
Damme, is six miles from the nearest 
production in the Nunn field. Test was 
at 4417-30 ft, and believed to be in or 
near the Altamont lime, producing 
horizon in the Nunn field. The well is 
being drilled to test deeper formations 
including the Mississippian, expected 


at about 5000 ft. 


Texas Well Successful 


The completion of its Hastedt No. 
1 well in Colorado County, Texas, was 
reported by Cities Service Oil Com- 
pany (Delaware). The well was fi- 
naled for a calculated open flow of 
7,400,000 cu ft of gas daily, 45 bbl of 
distillate per 1,000,000 cu ft of gas, 
through tubing perforations from 
9602 to 9607 and from 9632 to 9637 
ft, and a calculated open flow of 5,- 
000,000 cu ft of gas daily, 40 bbl of 
distillate per 1,000,000 cu ft of gas, 
through casing perforations from 
8745 to 8750 ft. 


Magnolia Has New Well 
In New Mexico County 


Magnolia Petroleum Company has 
a new oil discovery in southeastern 
Roosevelt County, New Mexico, at its 
No. 1 J. B. Brown well. On drill stem 
test of the Pennsylvanian sand from 
8088 to 8142 ft, the well flowed 112 
bbl of 45 gravity oil into the tanks in 
2 hours, with gas flow of 1,500,000 cu 
ft daily. Recovery was circulated out 
of the drill stem and casing was being 
cemented at an undisclosed point for 
completion. 


B-A Discovery in Colorado 


The British-American Oil Produc- 
ing Company, wholly-owned B-A sub- 
sidiary in the United States, has an- 
nounced another new discovery well 
in Logan County, Colorado. The re- 
port states that the well, Monroe No. 1, 
swabbed 113 bbl of clean oil in 14 
hours or an 8-bbl per hour rate. The 
well is presently at a depth of 4890 
ft and B-A is now preparing to In- 
stall pumping equipment. This latest 
wildcat is situated about five miles 
south and east from the Cheairs an 
Yenter production. 
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Indiana Well Flows 
40 Bbl of Oil an Hour 


In Clinton County, Indiana, the E. 
J. Goldschmidt, et al, No. 1 Jaske is 
flowing 40 bbl of oil an hour from the 
Silurian limestone at 2264 to 2280 ft. 
Total depth is 2280 ft. The well was 
acidized with 1000 gal of acid and has 
been choked down for lack of tank 
room. 


India Test Made 


Assam Oil Company, Ltd. is con- 
tinuing its exploratory program in 
eastern India with preparations for 
a new test well at Nichuguard in the 
Naga Hills jungle of Assam. The Bur- 
mah Oil Company Ltd., subsidiary, 


hopes to begin drilling soon. 


Texas Wildcat Drilled 

Cities Service Oil Company of Bar- 
tlesville, Oklahoma, has announced a 
wildeat in the northwest corner of 
Howard County, Texas. The well is 
\dams No. 1. Main objectives of the 
9700-ft test are the Pennsylvanian 
Canyon and Strawn reef limestones. 
The test is 714 miles southwest of the 
Vealmoor field, which produces from 
the canyon reef. It is situated on an 
800-acre unit jointly held by Cities 
Service, Lion Oil Company, and War- 
ren Oil Corporation. 


Kentucky Well Testing 


The Simon Lebow No. 1 Mosely in 
Daviess County, Kentucky, is testing 
the Tar Springs sand at 946 to 964 ft. 
\ shot of 60 quarts of nitro was used 
and 85 bbl of oil were pumped on 


beam in 8 hours. 


North Dakota Gets 
First Commercial Oil 


The first commercial oil production 
in North Dakota has been brought in 
by Amerada Petroleum Corporation 
in Williams County. Latest gage on 
the well, No. 1 Iverson, was a flow of 
159 bbl of 53 to 55 gravity oil in 13 
hours through a %4-in. choke, with 
about 5,000,000 to 6,000,000 cu ft of 
gas a day. Bottomed at 11,744 ft the 
well is producing from perforations 
between 11,630-60 ft from a limestone 
which is believed to be the Devonian, 
the main producing horizon in the oil 
fields of the province of Alberta in 
Western Canada. 


New Mexico Well Tested 


Tide Water Associated Oil Com- 
pany has completed the testing of a 
new discovery near Lovington, Lea 
County, New Mexico. The well tested 
1056 bbl of 41 gravity oil from Penn- 
sylvanian Lime, the pay zone being 
from 11,040 to 11,180 ft, 40 ft of 
which was perforated. 


Mississippi Wildcat Well 
Is New Wilcox Discovery 

A new Wilcox reservoir discovery 
is assured for Wilkinson County, Mis- 
sissippi. Jon Brooks and Petersen 
Drilling Company et al are drilling 
a well, which on early tests, has flowed 
at the rate of about 175 bbl of oil per 
day through 11/64-in. choke. Flowing 
tubing pressure rose to 75 lb. Well is 
now being shut-in while storage tanks 


are being erected on location. Hole 
has been bottomed at 8461 ft. 
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PETROLEUM ENGINEERING ASSOCIATES, Inc. 


SOUTH FAIR OAKS AVENUE 


To obtain more information on products advertised see page E-49 
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© GEOCHEMICAL 


Correlation by D.T.A. and Radio- 


activity Determination 
Complete Mineral Analysis 


© OIL & GAS 


Fractional Analysis 
P.V.T. Studies 


© PALEONTOLOGICAL 


Microfaunal Determination and 
Correlation 


@ MUD & CEMENT TESTING 


Under Reservoir Conditions 
Well Sampling ¢ Airborne Service 


Affiliate 
PETROLEUM INDUSTRY CONSULTANTS C. A. 
Edificio Carabobo—Caracas, Venezuela 
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Sulfur Rights Obtained at 
Nash Dome, Texas 


Freeport Sulphur Company has ob. 
tained the sulfur rights on a prospect 
at Nash Dome in Texas and will be. 
gin exploration drilling there in the 
near future, Langbourne M. Williams, 
Jr., president, announced. 

Nash Dome, situated about 35 miles 
southwest of Houston, is the sixth 
Gulf Coast salt dome at which Free. 
port is now undertaking to find and 
develop sulfur. The company recently 
announced plans to prospect four 
domes in Louisiana and to build a 
sulfur-mining plant at another dome 
in that state. 

The Nash prospect is known as the 
Belle Wisdom acreage. The agreement 
signed by Freeport was with the Hous- 
ton Bank and Trust Company, execu- 
tor and trustee of the Belle Wisdom 
estate. The principal beneficiary of 
the trust is the Kentucky Female Or- 
phan School near Lexington, Ken- 
tucky. The dome has been partially 
explored previously but additional 
drilling will be necessary to determine 
whether sulfur exists in commercial 
quantities, Williams said. 


Deep Wildcat Set 


The location of a deep wildcat in 
Grady County, Oklahoma, has been 
announced by Cities Service Oil Com- 
pany (Delaware). The 12,000-ft test 
is Amberg No. 1. Ownership of the 
block is between Cities Service, Phil- 
lips, Magnolia, Skelly, and Gulf. 
Cities Service will be the operator. 
The wildcat will be drilled to the Bro- 
mide sands, testing these sands, other 
Pennsylvanian sands and the Hunton 
iime. 


Ecuador Wells Planned 


Two new wells are being planned 
for Ecuador by the Manabi Explora- 
tion Company, which recently pur- 
chased the properties of Ecuador Oil- 
fields Ltd. The new wells, the El Tigre 
44, and 45, will be drilled to the At- 
lanta sands, and also a third one will 
be carried 1000 ft deep to study the 
underlying formation. 


Wet Gas Discovery 


Wet gas production has been in- 
dicated at a wildcat in Harrison 
County, Texas, at the A. Z. Skeeters 
No. 1 W. T. Cook. The well was ream- 
ing down to set 514-in. pipe after run- 
ning a test at 6700-800 in the lower 
Pettit. Though flow was ungaged, op: 
erator estimated gas production be- 
tween 30,000,000 and 50,000,000 cu 
ft of gas daily plus 80 bbl of dark 
colored distillate per 1,000,000 cu ft. 
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MALONEY-CRAWFORD 
SEPARATORS HAVE 
FLOW SYSTEM 
FEATURES THAT GIVE 








Showing flow 
diagram of 
Maloney-Craw 
ford vertical 
and horizontal 
separators 


MALONEY-CRAWFORD RANGE OF MODELS AND PRESSURES 
OFFER A VERSATILITY TO MEET ALMOST ANY SEPARATION 
PROBLEM 

STOCKS AND SERVICE AT THESE OIL CENTERS: Artesic, N. Mex.; Calgary, Canada; 
Corpus Christi, Texas; Dallas, Texas; Edmonton, Canada; Farmington, N. Mex.; Fort Worth, Texas; Houston, 


Texas; Lafayette, La.; New Orleans, La.; Odessa, Texas; Oklahoma City, Okla.; Tampa, Texas; San Angelo, 
Texas; Snyder, Texas; Tulsa, Okla.; Wichita Falls, Texas. 


MALONEY 


FACTORY AND GENERAL OFFICE: 38 N. PEORIA—BOX 659—TULSA, OKLA. 
EXPORT REPRESENTATIVE: Baird Lines, 420 Lexington Avenue, New York, N. Y. 
CANADIAN REPRESENTATIVE: Maloney-Crawford of Canada, Ltd., Edmonton, Can. 
TEXAS PANHANDLE REPRESENTATIVE: H. W. Waddell, Pampa, Texas. 
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>» M. E. McCullough has been 


elected president of the North Texas 
Oil and Gas Association, Wichita 
Falls, Texas. Other newly elected of- 
ficers are: E. B. Clark, lst vice pres- 
ident; Charles N. Prothro, 2nd vice 
president, re-elected, and Fred Seh- 
mann, executive vice president, re- 
elected. The Association held its 21st 
annual meeting recently, at which ap- 
proximately 1000 members attended. 


>» Reese H. Tucker, chief geologist 
for Cities Service Oil Company (Del- 
aware), Bartlesville, Oklahoma, has 
been appointed manager of the land- 
geological division. Tucker succeeds 
Robert L. Kidd, who was recently 
appointed assistant to the president. 
Tucker was first employed by Cities 
Service in 1930 as a junior engineer. 
His permanent assignment was in the 
geological division. He advanced 
steadily and, in 1948, was appointed 
manager of the geophysical depart- 
ment. The next year, he was named 
chief geologist for the company. 


> O. I. Torkelsen has been pro- 
moted to the newly-created position of 
exploration and production co-ordi- 
nator of The British American Oil 
Company Limited. Torkelsen’s head- 
quarters are in Toronto, Ontario. 

A graduate of the University of Cal- 
ifornia, Torkelsen joined British 
American 12 years ago as field geolo- 
gist. In 1946 he was made a vice presi- 
dent of the producing company in 
charge of all production activities in 
the western division and in 1948 was 
promoted to manager of the western 
division covering exploration and 
land acquisition as well as previous 
responsibilities. He has held this lat- 
ter position until his current appoint- 
ment as exploration and production 
co-ordinator. 


>» Harvey Cash Jr., assistant to di- 
vision manager, has been advanced to 
assistant division manager, produc- 
ing department, The Texas Company. 
He is being succeeded as assistant to 
division manager by J. A. Berming- 
ham Jr., division petroleum engi- 
neer. C, F. Elder, assistant division 
petroleum engineer, is being moved 
up to division petroleum engineer. All 
three men are in the Oklahoma divi- 
sion headquarters, Tulsa, Oklahoma. 
Cash, a native of Dimmit, Texas, 
was graduated from Texas A. and M. 
College with the B.S. degree in electri- 
cal engineering in 1933. Shortly after- 
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ward, he began with the company in 
the geophysical division at Houston. 

Bermingham was graduated from 
the University of Southern California 
in 1934 with the M.S. degree in petro- 
leum engineering. He began with The 
Texas Company as assistant petro- 
leum engineer in Los Angeles Basin. 

A native of Cameron, Missouri, El- 
der was graduated from the Univer- 
sity of Oklahoma with the B.S. degree 
in petroleum engineering in 1940. He 
joined The Texas Company as a la- 
borer in the Illinois District in 1940. 


> James F. Ormond, production 
department field engineer for Sunray 
Oil Corporation, Midland, Texas, has 
been awarded the National Safety 
Council’s president’s medal for act- 
ing in a recent emergency, which 
probably saved the life of a Sunray 
employee. Ormond will be awarded 
the medal by the Medal Administra- 
tion Committee of the Council for suc- 
cessfully applying artificial respira- 
tion to a fellow workman, Kenneth D. 
Mullings, who inadvertently came in 
contact with an electrical wire carry- 
ing 12,700 volts of electricity, while 
working on a West Texas lease near 


Odessa. 
> Lennox A. Fitch has accepted the 


position of assistant manager of Land 
Department of the Pan-Am Southern 
Corporation and will be situated in 
the company offices at Shreveport, 
Louisiana, according to announce- 
ment made today by M. C. Hoffman, 
vice president of Pan-Am. Fitch has 
recently resigned his position of South 
Louisiana District Landman with the 
Sohio Petroleum Company at Lafay- 
ette, Louisiana. Fitch is a veteran 
landman well known in the Mid-Con- 
tinent and Gulf Coastal Areas. For the 
past five years he has been with the 
Sohio Petroleum Company. He is a 
graduate of Schreiner Institute. 


THE PETROLEUM ENGINEER, May, 195! 





NORTH TEXAS OIL AND GAS ASSOCIATION OFFICERS FOR 195) 


M.E. McCullough Fred Sehmann 





E. B. Clark 


C. N. Prothro 
> T. C. Stauffer, Evansville, Indi- 


ana, manager of Sun Oil Company's 
central production division, has been 
elected chairman of the Illinois Basin 
chapter of the API. Jack Runnels, 
retired Sun Oil Company employee at 
Nederland, Texas, died at his home on 
February 16. He had been with Sun 
since 1930, and retired in December, 
1949. 

F. C. Asher, Sun Oil foreman, Sny- 
der, Texas, died on February 1. The 
21-year Sun veteran joined the com- 
pany as a gang pusher-pumper in Me- 
Camey, Texas, in 1929, His brother, 
E. A., is with Sun in the Odessa area, 
Texas. John P. Bassett, Sun Oil 
Company departmental supervisor in 
the Evansville, Indiana, office, has 
been elected secretary and treasurer of 
the Illinois Basin chapter of the API. 

R. E. Dobkins has been transfer- 
red to Morganfield, Kentucky, as as- 
sistant superintendent of production 
for that Sun Oil district. He formerly 
was a foreman in the Phillipstown, II- 
linois, district. 


> Robert L. Kidd, vice president 


and manager of the land and geolog- 
ical division of Cities Service Oil Com- 
pany, Bartlesville, Oklahoma, has been 
appointed assistant to the president. 
In addition to his new duties, Kidd 


‘ will continue to work on oil explora: 


tion and development. 

Kidd, who is also a director of the 
company, has been with Cities Serv- 
ice more than 25 years. He served as 
development geologist at Madison, 
Kansas, resident geologist at Oil Hill 
Kansas, chief geophysicist, assistant 
chief geologist, and chief geologist a 
Bartlesville, Okla. In 1945 he was pro- 
moted to the position of manager 0 
the land and geological division an 
three years later was elected a vice 
president of the company. Kidd was 
eraduated from the University of In- 
diana with a major in geology. 
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NEW SERVICES ° NEW 1000 
NEW WAYS OF Doing THINS 





6a Latest News About New Tools, Techniques and Services fs 









A PROGRESSIVE TOOL is a tool 
that permits a FAST return to nor- 
mal PROGRESS in an oil well. In- 
cluded in the 20 McCullough services 
are 6 progressive tools. The KEY tool 
in this group is the Magna-Tector. It 
is called the KEY tool because it un- 
locks the secret of exactly WHERE 
pipe is stuck, and opens the way for 
other progressive tools to complete 
the job in minutes. 












Save Pipe, Time, and Money— 
Call for the Magna-Tector FIRST! 
When casing, tubing, or drill pipe 

becomes stuck, considerable savings 
can be realized by calling for the 
Magna-Tector at once. This has been 
proven in thousands of wells. Esti- 
mating the stuck point, cutting the 
pipe, and then finding that the esti- 
mate was wrong is a costly method. 
Unnecessary cuts must be paid for, 
rig time is multiplied, and fishing 
usually becomes complicated. 

By calling for the Magna-Tector at 
once, the danger of pipe sticking fur- 
ther up the hole is minimized. The 
exact stuck point is located within 
inches, in minutes. The number of 
shots or cuts required to recover all 
free pipe is reduced. More free pipe 
is recovered in ONE piece. The way 
is paved for other fast, McCullough 
electric wire line progressive tools 
(McCullough Jet Back-Off Tool, 
String Shot, or Jet Casing Cutter) to 
free all free pipe, making recovery of 
the remaining stuck sections routine. 
Drill pipe is the most common stuck 
pipe condition. When drill pipe be- 
comes stuck, it is usually assumed 
that the drill collars are stuck. Spot- 
ung oil around the drill collars, with- 
out first calling for the Magna-Tector, 
has proven to be false economy. In 
Many instances, after oil had been 
spotted around the drill collars with- 
out results, the Magna-Tector was 
called upon. The stuck point was 
found to be several hundred feet 
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The McCullough MAGNA-TECTOR 


KEY PROGRESSIVE TOOL 


Quickly Tells Exactly WHERE Pipe is Stuck, Eliminates or Simplifies Fishing, 
Saves Time, Money, and Pipe 


above the drill collars. When the oil 
was moved up to the EXACT stuck 
point, the pipe was freed in only a 
few hours time. MORAL: Guesswork 
is a poor substitute for KNOWING, 
always use the Magna-Tector FIRST! 


Not a Fishing Tool 


The Magna-Tector is NOT a fishing 
tool. Fishing means probing with un- 
seeing eyes. The Magna-Tector has 
eyes at the surface. These eyes, in the 
form of electronic meters, tell the Mc- 
Cullough serviceman what he needs to 
know about the condition of the pipe 
in the well. In some cases the Magna- 
Tector eliminates the need of fishing 
tools. In other cases it simplifies re- 
covery by reducing the number of 
shots or cuts usually needed. 


How the Magna-Tector 
Locates the Stuck Point 


The Magna-Tector is an electronic 
tool. It is unaffected by high hydro- 
static pressure or high temperature. 
It has been successful on over 5,000 
jobs. In the world’s deepest well, the 
Magna-Tector located the stuck point 
in the drill pipe below 16,000 feet! 

In operation, the Magna-Tector is 
lowerd inside of the stuck drill pipe, 
casing, tubing, or liner on an electric 
wire line. It is positioned at a pre- 
determined depth for testing. Electric 


current is then turned on, energizing © 


two electro-magnets at each end of 
the tool. This strong magnetic force 
holds the Magna-Tector, firmly, 
against the pipe. Tension is applied 
to the pipe at the surface. Any move- 
ment of the pipe between the two 
electro-magnets, as detected by elec- 
tronic surface meters, indicates free 
pipe. Lack of movement indicates stuck 
pipe. By progressing up or down, the 
EXACT stuck point can be located 
within inches! 
An Additional Service— 
Determining the Sticking Medium 
The value of the Magna-Tector is 


PERFORATING, TESTING AND FISHING SERVICE ANYWHERE — ANYTIME! 


To obtain more information on products advertised see page E-49 


two-fold. In many cases it can actual- 
ly determine the sticking medium. It 
ean indicate such conditions as: col- 
lapsed pipe; frictionally held pipe; 
bridging; and key seat conditions. In 
tubing it can determine whether the 
tubing is stuck above or below a 
packer or tubing hanger. With such 
additional knowledge, freeing and re- 
covery of all pipe is greatly simplified. 
Where drill pipe is frictionally held 
by mud, sand, or other impacted ma- 
terial, working and circulation some- 
times results in freeing the pipe 
deeper in the well. In one outstanding 
instance, where this procedure was 
used, the pipe was freed 1,800 feet 
BELOW the original sticking point! 


Cominbation Progressive Service— 
Another Way to Save Time 

The set-up used by the Magna-Tec- 
tor is the same set-up as used by any 
McCullough electric wire line pro- 
gressive tool. Since the set-up at the 
well is already made, it’s a simple 
matter to attach a McCullough Jet 
Back-Off Tool, String Shot, or Jet 
Casing Cutter to the end of the same 
electric wire line, after the Magna- 
Tector has located the stuck point. 
Therefore, many operators, when or- 
dering Magna-Tector service, also or- 
der the type of progressive tool they 
will need. to complete the job. Rig 
time is saved and combination service 
charges apply, resulting in additional 
savings. 


Write for this Catalog 


The new McCullough section of the 
Composite Catalog is now off the 
press. All 20 McCullough tools and 
services are included in this catalog. 
Illustrations, operating data, construc- 
tion, and specifications. Pages 3228 
and 3229 describe the Magna-Tector - 
and its applications, with appropriate 
photographs and illustrations. Write 
to the McCullough Tool Company for 
your copy. 





SERVICE LOCATIONS: 


TEXAS: Houston, Snyder, Alice, Cisco, Corpus Christi, McAllen, Odessa, Tyler, 
San Angelo, Victoria, Wichita Falls. OKLAHOMA: Oklahoma City, Guyman, 
Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great 
Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal, Bakersfield, 
Ventura, LOUISIANA: Houma, Lake Charles, New Iberia, Shreveport. 
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E. V. McCollum 


Craig Ferris 


> E. V. MeCollum and Craig Fer- 
ris, geophysicists and exploration ex- 
perts, have formed the GeoSeis, Inc., 
at Tulsa, Oklahoma. They are now as- 
sociated with E. V. McCollum and 
Company, which firm will be closely 
associated with the new company. 
Their service in the field of seismo- 
graphic prospecting will cover the 
United States and Canada. Field crews 
are already working in some areas. 
McCollum got his M.S. degree in 1926 
from the University of Oklahoma and 
was with Marland Oil Company un- 
til 1929. In 1943, he formed the E. V. 
McCollum and Company of Tulsa, 
gravity and magnetic contractors. Fer- 
ris got his A.B. degree at Friends Uni- 
versity at Wichita in 1934, and did 
graduate work at the University of 
Oklahoma in 1935-6. He was with 
Vott-Smith Corporation from 1938 
until he joined McCollum in 1943, 


> Stephen R. MeGavran has been 
appointed production engineer for the 
San Joaquin division of the General 
Petroleum Corporation’s production 
department. McGavran has been with 
General Petroleum since June, 1948, 
having joined the company’s produc- 
tion department as a well puller im- 
mediately following his graduation 
from the University of Southern Cali- 
fornia in engineering, 


> Murray J. Wells of Bartlesville, 
Oklahoma, has been named division 
geologist for Cities Service Oil Com- 
pany (Delaware) in the Northern 
Rocky Mountain division, according 
to an anouncement by R. H. Tucker, 
chief geologist. Division headquarters 
are in Casper, Wyoming. Wells steps 
up to the new position from the post 
of regional geologist for the Oklahoma 
and North Texas districts in the Bar- 
tlesville office. He will be succeeded by 
Paul H. Hyatt, formerly a member 
of the Cities Service geological staff 
at Oklahoma City. T. C. Hiestand 
will serve as regional staff geologist 
in the Northern Rocky Mountain di- 
vision office at Casper. 

Wells joined the Oklahoma City 
staff in January of 1936. After serving 
four years there, he was transferred to 
the Bartlesville headquarters office in 
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1940. In 1943, he was named division 
geologist for the Oklahoma and North 
Texas districts. He is a graduate of 
Oklahoma University in geology. Paul 
Hyatt was employed by Cities Service 
in August of 1946 at Oklahoma City. 
He, too, holds a B.S. degree in geology 
from the University of Oklahoma. He 
was transferred to Bartlesville in Feb- 
ruary of this year. 


> Dr. Sigmund Hammer, Gulf Re- 
search and Development Company, 
Pittsburgh, Pennsylvania, has been 
elected president of the Society of Ex- 
ploration Geophysicists at the so- 
ciety’s annual election. Dr. Hammer 
served as vice president of the society 
during the past year. Curtis H. 
Johnson, General Petroleum, Los 
Angeles, was elected vice president, 
and R. C. Dunlap, Jr., Geophysical 
Service, Dallas, was chosen secretary- 
treasurer. Paul L. Lyons, Carter Oil, 
Tulsa, was elected editor of Geophys- 
ics, the society’s journal, for a period 
of two years. Outgoing secretary- 
treasurer is Francis F. Campbell, 
Amerada Petroleum, and outgoing ed- 
itor is Richard A. Geyer, Humble 
Oil and Refining. Colin C. Camp- 
bell, of Tulsa, continues as business 
manager of the society. 

Miller W. Quarles, Jr., district 
supervisor for the United Geophysical 
Company, Houston, Texas, received 
the annual award of the Society of 
Exploration Geophysicists for the best 
paper on geophysics in 1950. The 
presentation was made at the national 
convention of the society. The paper, 
“Fault Interpretation in Southwest 
Texas’, was published in the July 
1950 issue of Geophysics, the society’s 
quarterly journal. The article. deals 
with seismic studies used in the ex- 
ploration for oil trapped against sedi- 
mentary faults. 

Honorable mention went to Dr. 
George P. Woollard of the depart- 
ment of geology at the University of 
Wisconsin for his paper, “The Grav- 
ity Meter as a Geodetic Instrument”, 
which appeared in the January 1950 
issue of Geophysics. 


> Gus A. Standish has been pro- 
moted from petroleum engineer in 
Magnolia Petroleum Company’s Lake 
Charles district to petroleum engineer 
in the Gulf Coast division offices at 
Houston. 

Clarence Wells, Jr., petroleum 
engineering assistant located formerly 
at Shreveport, has been transferred 
to the Kermit district. 

Dee F. Pendley, Jr., who has been 
a petroleum engineer in the Electra 
District, has been transferred to the 
Kermit Producing District. He will 
be at Midland, Texas. 











J. W. Anderson 


C. R. Powers 


> James W. Anderson was named 
vice president, sales and C. Robert 
Powers vice president, manufactur. 
ing, of Whitney Chain Company. The 
appointments were made at the an- 
nual meeting of the board of direc. 
tors of the company. Anderson joined 
Whitney Chain 1938, after 10 years 
of diversified activity in the power 
transmission industry. He was ap- 
pointed general sales manager of the 
company in 1948. Powers was form. 
erly consultant to the president on all 
phases of Whitney manufacturing ac- 
tivities. Prior to joining Whitney, he 
was associated with the Dearborn Mo- 
tor Corporation of Detroit, Michigan. 


> Forrest E. Wimbish has been 
promoted to district geologist in 
charge of Magnolia Petroleum Con- 
pany’s Kansas district with headquar- 
ters in Wichita, Kansas. Kenneth R. 
Joynt has been transferred from as- 
sistant district superintendent of Mag- 
nolia Petroleum Company’s Lake 
Charles producing district to the Van- 
derbilt district. 

O. B. Jordan has been transferred 
from assistant district superintendent 
of Magnolia’s Brownfield district to 
the company’s Lake Charles district. 

John R. Hissom has been trans- 
ferred from assistant district superin- 
tendent of Magnolia’s Healdton pro- 
ducing district to the companys 
Brownfield district. 

William C. Dougherty has been 
promoted from assistant foreman in 
Magnolia’s Kermit producing district 
to production foreman in the same 
district. 

C. P. Latting, production foreman 
in Magnolia’s Salem, Illinois produc- 
ing district, has been transferred to 
the Rusk producing district with head- 
quarters at Kilgore, Texas. 


> Barney C. McCasland, Jr., has 
been appointed district geologist for 
Cities Service Oil Co. at Olney, Ill 
McCasland has been with Cities Serv: 
ice and affiliates since 1941 and is 4 
graduate of Texas Tech at Lubbock. 
For the past 414 years, he has been on 
the Cities Service Oil Company se 
logical staff at Jackson, Mississipp!- 
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THE TURNAROUND 








A MILLION BARRELS DAILY of additional 
refining capacity, within the continental bound- 
aries of the United States is mandatory, says 
PAD deputy chief Bruce Brown. Without this 
tremendous boost to our finished products out- 
put we cannot hope to meet the demands of the 
defense program and at the same time keep up 
the economy of the country in general. 


Military demands for petroleum products 
during the last half of 1951 are expected to in- 
crease 20 per cent over the first half, says Reid 
Brazell, PAD refining division head. Of this 
increase, military aviation fuel demand will 
rise 30 to 35 per cent, jet fuels 20 to 30 per 
cent. Each of these leaders urges refiners every- 
where to plan expansion of their basic facilities 
for refining crude, to do so with their com- 
panies’ own monies, and exempt tax money 
from any part of this program. 

During the five years since VJ Day our daily 
rated refining capacity increase has averaged 
300,000 bbl per year, or 1,500,000 bbl for the 
period. To this must be added the above-men- 
tioned capacity or by 1953 the public may be 
faced with shortages as onerous and as throt- 
tling to our private enterprise economy as the 
actual impact of war. Nor do these capacity 
figures include that which will be indispensable 
in case we go actually into an all-out major 
war. Preparations for defense and the program 
now being carried out for national defense by 
the petroleum and other industries require that 
our basic refining capacity must be brought up- 
to-date before we can hope to put our house 
in order. 


This expression “basic refining capacity” is 
defined as meaning the making of typical 
peacetime products of fuel oils, gasoline, kero- 


Refining Capacity Expansion Mandatory 


sine, asphalts, lubricants, waxes, etc. The spe- 
cial military units and processes are dependent 
on this basic capacity for their raw materials 
and intermediate streams from which the fin- 
ished products are made. 

To the small refiner the industry and the 
country must look for a large part of this in- 
crease in basic capacity, Brazell indicates. This 
is possible because of the important reduction 
in the cost of catalytic cracking and alkylation 
units. Cat crackers have been brought within 
the purse capacity of small refiners because of 
new and improved design, and by the omission 
of certain “gold plating” and auxiliary acces- 
sories that were thought earlier to be indis- 
pensable to these processes. It is believed that 
alkylation processes are undergoing the same 
sort of improvement and cost reduction, so that 
small refiners too can operate them, peacetime, 
at a profit to meet the nation’s demands. 

Significant indeed is the position taken that 
if and as far as possible the refining industry 
should build this additional capacity as private 
enterprise with its own money, without using 
taxpayers’ funds; the foregoing will insure 
“usual business prudence” being used in carry- 
ing out the expansion. Higher income taxes lev- 
ied on industry because of the needs of the 
defense program, however, might reduce dras- 
tically the hope of the industry’s obtaining 
enough net tax-free revenue to recoup the costs 
on a normal pay-out basis. PAD has recom- 
mended that pay-out periods be extended from 
up to 12 years to a 5-year period as permitted 
under the law. Other relaxations have been 
recommended in the matter of credits to aid 
refiners in carrying out these expansion 
programs.—A.L.F. 
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if Diagrammatic View of Hook-up 
for Cleaning Towers by the Chem- 


ical Circulation Method. 
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FIG. 1. Permanent installation for tower 
cleaning, showing how circulation can be simply 
achieved by piping into existing lines. 
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FIG. 2. Mobile equipment like this for circulation cleaning 
can be fabricated by refinery personnel and easily operated 
by them to provide effective chemical tower cleaning. 










a * 


Chemical Circulation Cleaning of Towers 


How to simplify and reduce cost of cleaning vessels by 
using proper chemicals and equipment, efficient procedure. 


Rerinery processing towers work 
best when they are clean. But achiev- 
ing this end is one of the most dis- 
cussed, and sometimes cussed, ‘prob- 
lems refinery men have to deal with. 
Scheduling men, equipment, and 
materials to handle that work must 

arranged into a smooth flowing 
Procedure so that the fastest possible 
lumaround is obtained for towers. 

e facts that certain towers need 


—. 










otanager, Petroleum Service Division, 
lakite Products, Inc., 22 Thames Street, New 
York 6, N. Y. 









VINCENT E. BOWES* 


cleaning more often than others, 
because of the different crudes being 
run and because of the different proc- 
esses in which they are engaged, 
complicate the picture further. Some 
towers need frequent cleaning and 
others in different processing cycles 
are self-cleansing. In all, a good deal 
of planning must go into the schedule 
to provide for regular chemical clean- 
ing of towers when and where it is 
needed. It pays off because chemical 


EXCLUSIVE 






THE PETROLEUM ENGINEER, May, 19517 





cleaning is a proved way of getting 
towers back on stream faster’ and 
restoring them to their designed 
efficiency. 

There have been many different 
ways devised for tower cleaning, 
ranging from fast to slow, from efh- 
cient to poor. Certain methods prove 
to be far too expensive in material 
and service costs. It is being shown 
day after day that of the different 
ways to clean towers, the manual 
method is not always practical either. 
As many refiners know too well, 


C-5 









manual cleaning can keep towers off 
stream a costly long time. There are 
few instances when sandblasting and 
chiphammering methods, if effective, 
prove to be anything but laborious 
and time-consuming. Even when the 
towers are designed to permit men 
to enter them and clean the fouled 
trays, caps, downcomers and other 
interior surfaces—the time required 
often runs out of proportion to the 


results, and the cleaning costs 
increase beyond practical limits. 


sesides that the non-productive time 
of towers off stream for cleaning 
becomes a costly item. But with chem- 
ical-circulation method refiners learn 
that the complete cost of. cleaning, 
handled by the refiner’s own work 
crew, is often half that of other meth- 
ods of tower cleaning. And, equally 
important, the tower gets back on 
stream far faster. 


Today’s definite trend in favor of 
cleaning towers by the chemical cir- 
culation method is easily traced to its 
over-all economy and the fact that 
the refiner can handle the entire job 
with his own equipment, operated and 
supervised by refinery personnel. An- 
other reason behind the trend is that 
manufacturers of chemical detergents 
have devised and ntade available 
simplified and highly workable meth- 


ods of doing this work. The strides ° 


made by these manufacturers, their 
laboratory staffs and their technical 
service representatives have spelled 
the difference between expensive and 
economical tower cleaning for many 
refineries and gas absorption plants. 
By using the chemical detergents spe- 
cially designed by these manufactur- 
ers and by applying the freely avail- 
able expert advice they offer, it is 
now possible to set up procedures 
that provide effective, economical 
tower cleaning. 


Widely Used 


There are many reports of success- 
ful and economical cleaning using 
the chemical circulation method. One 
refiner figured out the costs of chem- 
ical as compared to mechanical meth- 
ods of cleaning a combination unit 
stablizer tower. It took him 39 hours 
for the complete job and, after close 
inspection, found that the tower was 
very clean even around the bubble 
caps. Even with temporary circula- 
tion equipment, which ran his costs 
a little higher, he reports that the 
round figure costs of chemical circu- 
lation cleaning was $600 as compared 
to $1200 for mechanical cleaning. 

(nother refiner cleaning absorp- 
tion towers and exchangers praises 
one of the big advantages by com- 
menting on how chemical circulation 
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cleaning helps him put his equipment 
back on stream faster at a high- 
er efficiency rating than ever before. 
And it costs him far less than pre- 
vious methods. His particular prob- 
lem was the removal of acid alde- 
hyde, which resulted from the contact 
between acetone and formaldehyde in 
the towers and exchangers. He set 
up the simplified equipment neces- 
sary to circulate a specialized chem- 
ical detergent through both the tow- 
ers and exchangers. Results: Good 
cleaning action and complete, thor- 
ough removal of soils. 

Another example of good cleaning 
action by the chemical circulation 
method comes from a natural gaso- 
line plant where the operator reports 
that he effectively and economically 
removed scale and rust from a 54 ft 
6 in. by 30 in. diam., 30-tray de- 
butanizer. He circulated a chemical 
cleaning solution through the tower 
for 4 hours and thoroughly dissolved 
and removed the scale and rust. An- 
other hour, half for neutralizing 
and half for rinsing, completed the 
procedure. This tower was quickly 
returned to maximum efficiency at 
minimum cost; and now he is sold on 
the idea of cleaning by chemical cir- 
culation. 

Basically the chemical-circulation 
method involves the use of a chem- 
ical cleaning solution that is circu- 
lated from the solution containing 
tank to the top of the tower, across 
the trays, bubble caps, and other 
interior surfaces, and back to the 
solution tank. The fouling, residual 
material that has accumulated on 
these surfaces is removed chemically 
with the help of the physical action 
of the circulation. This cleaning is 
not only fast—records show time sav- 
ings up to 75 per cent—but also very 
effective. Surfaces are left really 
clean so that future build-up is retard- 
ed; thereby deferring future cleaning. 


FIG. 3. Emulsifying 
valve panel board. 











Besides that, circulation of a chem. 
ical cleaning solution reaches sreas 
hidden to cleaning tools, leaving sur. 
faces smooth and free of abrasions, 
It not only saves time and gives good 
results, but it requires fewer main. 
tenance men because the cleanin 
work is done chemically. So once the 
procedure is set in operation, men 
are freed for other duties. A mini- 
mum crew.may be assigned to the 
job of checking the pumping activi. 
ties and maintaining the solution at 
the proper strength and temperature. 
Circulation cleaning can be done 
with a permanently installed tank, 
pump and connections (see Fig. 1), 
or with the same type of equipment 
mounted on wheels for transporting 
it to any unit that needs cleaning, 
(see Fig. 2). This equipment can be 
easily hooked into existing product- 
carrying lines of the tower. The tech- 
nical service representatives of the 
manufacturers provide expert advice 
to help in the fabrication of this 
equipment as well as providing the 
information to help refineries set up 
chemical circulation procedures. 


Soil Analysis 


This expert advice is especially 
helpful in the selection of the clean- 
ing material best suited for the work. 
To do this, a working knowledge of 
the kind of soil is very important. 


Visual and in many cases, chem- 
ical examination of deposits that 
have formed on processing equipment 
surfaces will help to determine the 
selection of the proper chemical for 
circulation cleaning. The character- 
istics of these fouling substances, their 
thickness and adhesive properties will 
also go a long way toward determin- 
ing the temperature and pressure at 
which circulation-cleaning is to be 
performed. Good practice shows that 
controlled tests should be undertaken 
to determine the solubility of partic- 
ular deposits in various chemical 
solutions, until selection of the proper 
compound or compounds is made. 
This will save time experimenting to 
find the right material under actual 
operating conditions. While deposits 
vary from one processing cycle to 
another, basic experience in perform- 
ing a wide variety of similar tests on 
refinery equipment is both important 
and extremely helpful. For these 
tests, it is well to select sample depos 
its from different points in the tower. 


The importance of such testing is 
emphasized because the efficiency © 
the cleaning operation is immeasur- 
ably stepped up if tests on a small 
scale can be performed before setting 
out on the procedure. Regarding tests. 
it can be said generally that if sweet 
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crudes are being run, greasy and 
waxy soils have contaminated the 
surfaces to be cleaned. That particu- 
lar soil is effectively removed by a 
different kind of detergent than one 
needed to remove accumulations that 
build up when sour crudes are being 
processed. Sour crudes leave in their 
wake deposits of grity or flaky scale 
make-up. 


Chemical Cleaner to Use 


The success of cleaning towers by 
the circulation method usually hinges 
on one very important factor: Chem- 
ically breaking the binder that holds 
the soils to the tower surfaces. There- 
in lies the opportunity of making the 
big savings which circulation clean- 
ing offers. Finding the most efficient 
material for this work completely 
simplifies the job. But, taking a 
chance of hitting on the right mate- 
rial without being prepared with 
workable information is often worse 
than no cleaning at all. It is possible 
that an error on the choice of the 
method of the chemical cleaning 
material can lengthen tower turn- 
around time considerably. That is 
why refinery maintenance men would 
do well to give adequate considera- 
tion to the selection of the right 
chemical materials and proved meth- 
ods, 

Experience with circulation clean- 
ing procedures indicates that if the 
soil binder with a high oil content, 
which holds tower fouling deposits 
to the metal surface, can be loosened 
quickly, the job of cleaning is great- 
ly expedited. For this primary bind- 
e-breaking task, a fast-emulsifying 





material is usually recommended. 
Such a commercially produced chem- 
ical material will solubilize deposits 
like waxes, resinous products, and 
entrained sweet crude formations. 
This chemical, when circulated under 
proper controls, lifts off the deposits 
and suspends them in the cleaning 
solution as it is circulated through 
the tower and chemically changes 
the residues to permit quick, easy 
rinsing for complete removal. 
Usually a different type of special- 
ized chemical compound is recom- 
mended when the deposits has in its 
make-up a high carbon and a lesser 
oil content. Such a commercial ma- 
terial should have the necessary 
properties to inhibit against metal 
damage while it thoroughly dissolves 
lime scale, oxides and other soluble- 





FIG. 5. Entrance bushing 
and electrode. 





in-acid deposits. Determining the 
solution concentrations, selecting the 
proper pumping equipment and per- 
forming careful, intermittent circula- 
tion of detergents in this class 
requires experience and good judg- 
ment. Here again the experience of 
service representatives of commercial 
detergent manufacturers who have 
worked on these procedures often 
should prove invaluable. 

In extraordinary cases where a 
complex soil made up of both carbon 
and oil sludge is present on trays and 
bubble caps, a two-stage application 
of chemical cleaning materials may 
be necessary. First one chemical 
material is circulated to remove the 
oil-based deposits, followed by the 
circulation of a second type chemical 
to remove high carbon or scale con- 
tent. 


Equipment Set-up 

As already pointed out, tower 
cleaning may be carried out effec- 
tively by circulation of a fast-acting, 
free-rinsing chemical material. The 
importance of determining the kind 
of deposits and the proper chemical 
to remove them have been discussed. 
Equipment for good circulation is 
very important. Basically it includes 
a solution tank, solution feed and 
return lines, pumps, and heating facil- 
ities. 

The solution tank may be any con- 
tainer that is sufficiently large to han- 
dle the pre-determined amount of 
chemical solution which is to be cir- 
culated. Two or more small tanks 
hooked together near their tops by 
means of a short section of large 
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FIG. 4, Top view of demulsifier. 








FIG. 6. Entrance bushing housing assembly 
and high voltage transformer. 
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FIG. 7. Electrical power rack. 





FIG. 8. Emulsifying valve. 








diameter pipe may be used instead of 
one large tank. The container should 
be fitted with adequate drains and 
baffle arrangement. In many instances 
it is practical to use the base of the 
tower as the cleaning solution stor- 
age tank. 

A duplex pump capable of deliv- 
ering from 100 to 200 gal of the 
selected chemical solution per min- 
ute should be installed adjacent to 
the solution holding tank. Providing 
a good flow of solution is important 
because the higher the pumping rate 
the better the scouring action. Ordi- 
narily one pump is sufficient if it is 


possible to get a gravity flow return 
of the solution as it comes from the 
bottom of the tower to the tank. If 
gravity feed is impossible, a second 
pump should be installed in the 
return line. Where this 2-pump sys- 
tem is used, it is essential to balance 
the discharge of the pumps in order 
to maintain a constant level in the 
solution heating tank. 

The solution return line leading 
from the bottom of the tower to the 
top of the solution tank should be 
arranged to carry the solution down- 
ward through a length of pipe that 
terminates about 144 way down in the 


tank. This arrangement helps to keep 
the insoluble sludge at the bottom of 
the tank and allows the comparative- 
ly clean solution to overflow the 
baffle into the other section of the 
tank where it is re-heated and re-cir- 
culated. 

It is also important to install a 
fine mesh strainer on the suction line 
between the tank outlet and the pump. 
This mesh strains out the hard insolu- 
ble deposits loosened by the circula- 
tion of the chemical cleaning materi- 
al through the tower, helping to make 
circulation easier and faster. 

Provision should be made to heat 











FIG. 9. Desalter electrical control panel. 


e 


FIG. 10. Settling tank and west demulsifier. 
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SCRAPE TYPE 


CHILLERS 


bouling of the inner pipe surfaces 

of Vogt Chillers is eliminated, because 
they are swept clean continuously 
during operation by patented spirai, 
spring type scrapers. And these clean 
surfaces achieve the highest possible 
rate of heat transfer between the solu- 


tion and the refrigerant. 
Photos show shop assem- 


a ceieikah Sidhu thie VOGT DOUBLE PIPE TYPE CHILLERS are 
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through the jacket pipes counter- 
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the inner pipes. 
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MULTI-PIPE TYPE CHILLERS, for direct 

expansion, have large jacket shells 
each containing seven inner pipe 
sections and employ volatile re- 
frigerants such as ammonia, freon, 
propane, etc. 
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the solution so maximum cleaning 
results may be obtained. The tech- 
nical service representatives of the 
chemical manufacturer can helpfully 
advise on the temperature at which 
the cleaning solution will do its best 
work. Heat helps especially in pre- 
paring the solution because it makes 
for a homogenous mixture by proper- 
ly distributing the chemical material 
throughout the solution; thus all 
parts of the solution are equally 
and completely effective. In some 
instances it may be possible to pro- 
vide this heat by installing a steam 
coil in the solution tank. Or it may 
also be feasible to hook in a heat 
exchanger at the discharge end of 
the pump to heat the solution. If not, 
it is usually satisfactory to utilize 
live steam by delivering it directly 
into the solution tank. It has also 
been found advantageous to discharge 
live steam into the tower to maintain 
the temperature at which the clean- 
ing solution does its best work. 


Circulation of the Chemical 


It is recognized that there are a 
great many styles and sizes of towers, 
and various designs of trays and caps 
all scientifically designed to handle 
the manifold processing jobs which 
towers are required to do. Neces- 
sarily, then, the method of cleaning 
those towers by circulation of a chem- 
ical cleaning solution is generalized 
here so that the fundamental idea 
should suggest procedures that are 
applicable to individual requirements. 


The procedure should start with 
hot water flushing of the tower; 
steaming out is not recommended 
because that often bakes-on the 
deposits. Flushing out removes loose 
oil and debris. Next the chemical 
cleaning solution should be pumped 
through the line to the top of the 
tower. It sprays down over the trays, 
bubble caps, going through down- 
comers to the next tray, eventually 
being drawn off at the bottom of the 








HOW TO FIND PIPE LEAKS EASILY 


When a concealed pipe leaks, to lo- 
cate the leak at minimum expense; fill 
the pipe with water—until it over- 
flows. Close all of the valves that hold 
the water against gravity. Allow as 
much water to leak out as can leak 
out, say, overnight. 

At a suitable interval, using a cali- 
brated can, pour in water until the 


pipe is filled flush with the top. Note © 


exact amount of water poured into pipe. 

Multiply the inside diameter of the 
pipe in inches by itself, then multiply 
by 0.7854, and divide the result into 
the number of cubic inches of water 
poured into the pipe. The quotient is 
the distance to the “trouble spot” in 
inches. 

By this means, leaks can be located 
with amazing accuracy resulting in 
minimum cost for repair work where 
the piping is concealed. And the same 
method is often applicable to pipes 
that are stopped up. 

To assist in determining the. 1um- 
ber of gallons in any pipe, here is a 
handy chart. The chart includes more 
than average conditions. To use it run 
a straight line through the pipe size 
(Column A) and the gallons of water 
poured into the pipe, Column C, and 
the intersection in Column B immedi- 
ately gives the location of the trouble 
spot, in feet distance from the filling 
point, 

for example, the dotted line shows 
that if the pipe size is 21% in. (Column 
A), and if 100 gal of water are poured 
into the pipe, Column C, the trouble 
spot is 400 ft away, Column B. 
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tower, returned to the solution tank 
and strained for continuous recircy. 
lation. The time required for the cir. 
culation-cleaning procedure depends 
on the amount and the tenacity of the 
soil being removed. When testing b 
titration, which should be performed 
at regular intervals during the clean. 
ing procedure, shows that the clean. 
ing action has been completed, all 
the solution should be drained out 
of the tower and the solution contain. 
er. When the solution container is a 
separate tank, it may be practical to 
fill it with clean water which is then 
circulated through the tower until 
there is no further evidence of resi- 
due being brought down through the 
return line. When small towers are 
being rinsed, and the conditions are 
fevorable, the tower itself may be 
filled with the rinse water. 

With the use of chemical materials 
to remove scales and oxides by circu- 
lation, it is important to follow the 
circulation procedure immediately 
with a hot water rinse and neutrali- 
zation process. This successfully ends 
the action of the cleaning material 
and leaves surfaces clean for efficient 
processing. 


Summary 


The method of cleaning towers by 
the continuous circulation procedure 
recommended here offers an excellent 
opportunity to cut costs and reduce 
equipment out-of-service time. This 
method is not confined to tower clean- 
ing; however, tube bundles of heat 
exchangers may also be tied into the 
cleaning solution circulation set-up 
and cleaned as part of the entire 
processing system. Or the heat ex- 
changer may be isolated from the 
tower and cleaned by the circula- 
tion method. Procedures for this lat- 
ter work were discussed by the author 
in the May issue of The Petroleum 
Engineer. 

The important advantages of clean- 
ing by circulation of specialized 
chemicals are sure to appeal to refin- 
ery maintenance superintendents. 
Likewise the availability of expert 
advice on all the problems involved 
should be of great interest. That is 
why it is advisable under most con- 
ditions to contact one of the repre- 
‘sentatives of a manufacturer of spe- 
cialized industrial cleaning materials 
who is experienced in petroleum 
maintenance work. Helpful informa: 
tion can be readily obtained from 
these representatives who can be con- 
tacted most everywhere in the contt- 
nental United States and Canada, oF 
by writing to the author who 1s 4 
member of the Technical Forum of 
The Petroleum Engineer magazine. 
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Part 2—Conelusion 





In the past few years, there has 
been a heavy demand for lube-oil 
plants. The majority of these plants 
used solvent dewaxing as licensed by 
The Texaco Development Corpora- 
tion, for separation of wax-free oil 
from oil-free wax. 

The solvent usually employed is a 
mixture of methyl-ethyl-ketone, ben- 
iol, and toluol. Normally, each of the 
solvents in the above mixture serves as 
lollows: Benzol retains oil in complete 
‘olution at dewaxing temperature; 
methyl-ethyl-ketone acts as an anti- 
‘olvent, preventing the wax from re- 
maining in solution at the dewaxing 
lemperature; the action of toluol is 
similar to that of benzol, but has the 
added advantage over benzol of pre- 
Wortkicersitioning and Refrigeration Division, 

ston Pump and Machinery Corporation. 
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FIG. 14. Inclined direct expansion chilling machine. 


Refrigeration in the Petroleum Industry 


Refining and petrochemical processes that employ refrigeration 
and choice of reciprocating and centrifugal compression systems. 


J. CHARLS, JR.* 


venting benzol crystals from forming 
at dewaxing temperature. 

A typical flow of this type is as fol- 
lows: The waxy oil solvent charge 
mixture, consisting of oil stock to be 
dewaxed and solvent, is first chilled 
by water to about 110 F, then passed 
through 6-in. pipes of double pipe 
scraped-surface exchangers, where it 
is cooled by exchange with cold de- 
waxed filtrate. Final chilling is ob- 
tained by passing the charge stock 
through the 6-in. pipes of direct-ex- 
pansion inclined chilling machines 
also fitted with spring-loaded scrapers. 
The refrigerant may be either am- 
monia or a hydrocarbon. 

After being chilled to the final de- 
sired temperature, the charge oil and 
solvent mixture enters the filter feed 
tank, whence it is fed by gravity flow 
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to rotary-type vacuum filters for the 
removal of wax. The wax-free filtrate 
solution or dewaxed filtrate is collected 
in the main filtrate receiver and is then 
pumped through the annular space of 
the double pipe exchangers to evapora- 
tors for recovery of solvent and further 
finishing of the oil. 

Refrigeration is utilized for cooling 
of the solvent, flue gas, and charge- 
stock mixture. 

From the above you have noted 
that double pipe exchangers and chil- 
lers are employed for cooling and final 
chilling of the waxy-oil charge. Typi- 
cal of the double chiller and exchanger 
installations are those shown in Figs. 
14 and 15. 

In the double pipe chilling ma- 
chines, the liquid refrigerant is fed 
into an accumulator, where the flash 
gas resulting from change in pres- 
sure of the liquid refrigerant is re- 
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leased and flows to the refrigeration 


compressor without passing through. 


the chilling machine. Liquid refrig- 
erant at its saturation temperature is 
fed to the annular space between the 
inside and outside pipes, where evap- 
oration takes place. The flow of liquid 
refrigerant is by gravity to the bottom 
of section at the front end or drive end 
of the chilling machine. You will note 
the liquid headers on both sides of 
the chilling machine. Any excess re- 
frigerant in each section is swept 
through the annular space and returns, 
with the vapor formed by evaporation, 
to the accumulator through gas head- 
ers. The chilling machines are inclined 
in order to obtain circulation of the 
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liquid refrigerant and prevent gas 
binding, with resultant slopover. 

The charge stock, consisting of oil, 
solvent, and wax, passes through the 
inner pipes. Heat from the charge 
stock is transmitted to the refrigerant 
in the annular space. The surface of 
the inside pipe is kept clean of pre- 
cipitated wax by spring-loaded 


——. 

e construction of exchangers is 
similar to the construction of chilling 
machines, except that they are not in- 
clined and do not employ a refrigerant 
for the cooling of charge stock. In- 
stead, refrigeration is recovered from 
the dewaxed cold filtrate, which is cir- 
culated through the annular space. 
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FIG. 15. Horizontal double pipe exchanger. 


As the various refinery products in- 
creased, the need for refrigeration at 
both low- and high-temperature levels 
also increased. Ammonia was the prin- 
cipal refrigerant, but, later, when 
hydrocarbons became available at 
plant site, they gradually replaced 
other refrigerants. Reciprocating com- 
pressors had proved successful in com- 
pression of hydrocarbons in other 
plant processes. The normal reaction 
was to use hydrocarbons as refrig- 
erants, in order to eliminate the pur- 
chasing of a refrigerant from an out- 
side source. Depending upon tempera- 
ture levels, such hydrocarbons as bu- 
tane, isobutane, propane, and propy- 
lene are substituted for ammonia. 
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FIG. 16. Reciprocating compressor system 


using propane refrigerant. 
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FIG. 17. Centrifugal compressor system 


using propane refrigerant. 
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Diagram of Chemico process 
which utilizes hydrogen sulfide 
to make sulfuric acid. 


— 


Now that raw sulfur is in short supply, it 
has become necessary to manufacture sul- 
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FIG. 18. Typical four-stage centrifugal compressor rotor. 








in a centrifugal compressor rotor. 


FIG. 20. Volutes that received higher 
pressure gas in a compressor. 


In view of the increasing demand 
for hydrocarbon refrigerants and 
lower temperatures for synthesis, var- 
ious manufacturers developed centrif- 
ugal compressors for hydrocarbon ser- 
vice. It was found that the centrifugal 
compressor was ideal for refinery ap- 
plications. 

For normal present-day dewaxing 
conditions, with propane as the re- 
frigerant and for an evaporating tem- 
perature of minus 25 F and a condens- 
ing temperature of 105 F, it is the 
usual practice to install two-stage re- 
ciprocating compressors to carry the 
refrigeration load. For similar con- 
ditions, a four- or five-stage centrifu- 
gal compressor would be used. Where 
multiple loads of large volume occur 
simultaneously at different tempera- 
ture levels; however, the centrifugal 
compressor offers greater flexibility 
than the reciprocating. The additional 
stages of a centrifugal permit injection 
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FIG. 19. View of impellers (above, center) 


of high-level loads at more points, 
eliminating the necessity of throttling 
from a high pressure to a much lower 
pressure, with consequent decrease in 
horsepower. 

Figs. 16 and 17 illustrate the above. 
Fig. 16 covers a multiload reciprocat- 
ing cycle with refrigeration required 
at plus 26 F, minus 4 F, and minus 
25 F, This application would require 
a two-stage compression system. You 
will note the refrigerant is propane. 
Liquid subcooling is performed be- 
tween stages. Subcooled liquid at plus 
36 F is fed to all evaporators. The 
minus 25 F and minus 4 F evaporator 
gas is handled by the first stage of 
compression, while the plus 26 F evap- 
oration is injected to the second stage 
of compression. As the first stage of 
compression suction pressure is dic- 
tated by the minus 25 F evaporator 
condition, it is necessary to lower the 
pressure of the minus 4 F evaporator 


FIG. 22. Upper half of compressor 
casing with volutes installed. 


FIG. 21. Lower half of centrifugal compressor casing, 
with twin volute halves inserted. 


to the suction pressure of the first 
stage. This means a pressure drop of 
13.5 lb, and a corresponding increase 
in horsepower requirements. 

A three-stage compressor could be 
installed with the first stage working 
between pressure level of 21.5 psia to 
approximately 35 psia, the minus 4F 
load being injected at this point. Be 
cause of the low compression rallo, 
however, the horsepower saving would 
be small and a more costly compres 
sor installation would be required. 

In comparison, on substituting 4 
centrifugal selection for the same op: 
erating conditions (Fig. 17), the fol- 
lowing will be observed. Two steps 
of liquid cooling are included, pro 
viding colder liquid for expansion '0 
the minus 4 F and minus 25 F evap: 
orator, with corresponding increase 
in refrigeration effect and resulting 
decrease in pounds flow from these 
two evaporators. Four stages of com: 
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pression are available, providing 
means of injecting the minus 4 F 
evaporator load at a pressure close to 





pressure required to produce the 
minus 4 F temperature. 


The reason for two steps of liquid 
cooling, one placed between the first 
and second stages, the other between 
the third and fourth stages, is to de- 
crease the over-all horsepower by de- 
creasing the volume of gas to the first 
stages of compression, where efficien- 
cies are normally high, and increasing 
the gas volume to the last stages by 
the amount of flash gas resulting from 
liquid subcooling, with resultant im- 
proved efficiencies in the last stages of 
compression. 


Inherently, the centrifugal compres- 
sor is a large-volume machine. For 
capacities lower than 1500 to 1700 
cu ft per min at initial suction, the 
over-all efficiency is low, the advan- 
tage theretore being in favor of re- 
ciprocating equipment, Temperature 
levels, duty, availability of refrig- 
erants, and plant conditions will dic- 
tate whether it is more economical to 
install a reciprocating or centrifugal- 
refrigeration system. 

There are two main types of cen- 
trifugal compressor designs, the dif- 
fuser and the volute. A centrifugal 
refrigeration compressor consists of 
the following main components: 

(a) A rotor (Fig. 18) composed of 
impellers (Fig. 19) to provide a 
means of lifting the gas from a lower 
pressure to a higher pressure and dis- 
charging this lifted gas into volutes 
(Fig. 20), where pressure is obtained 
by means of converting the velocity 
energy obtained through centrifugal 
force of the impeller into pressure 
energy or pressure, by passing this gas 
through a passage whose area in- 
creases as the gas exit is approached. 


(b) A casing or wrap-around to 
provide a means of rigidly holding the 
Volutes in place and also withstand 
fnal suction and discharge pressure 
[The lower half and upper half of a 
casing with volutes installed are shown 
(Figs. 21 and 22) ]. 

(c) A self-contained lubrication 
system (Fig. 23), complete, with aux- 
iliary and main oil pump together 
with means of releasing the absorbed 
refrigerant from the oil. 


(d) A means of preventing refrig- 
erant from leaking from the shaft dur- 
ng operation and shutdown. [This 
shutdown seal should automatically 
close when compressor and auxiliary 
oil pump have been shut down and 
open when the operating seal (oil in 

arings) has sufficient oil pressure 

erived from either the auxiliary or 
main service oil pump.] 


























































its operating pressure or refrigerant — 
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FIG. 23. Cross-section of compressor showing 
self-contained lubrication system. (See text.) 








In Fig. 23, covering a four-stage 
centrifugal propylene compressor, be- 
ginning at the left, is the oil reservoir 
containing the main oil pump and 
auxiliary oil pump. At the extreme top 
of the pump are screens, which serve 
as impingement baffles to remove oil 
contained in the gas flashing off the 
main-sump oil. The flash gas is vented 
to the initial suction of the compressor 
and thereby removed from the oil 








sump. The suction side of the com- 
pressor is at the oil-sump end. The 
rotor consists of a thrust bearing, a 
line shaft bearing, four impellers, and 
a balancing drum, The impeller diam- 
eters increase from suction to dis- 
charge side, whereas the width of each 
impeller decreases. This is called step- 
ped-rotor construction. The volutes 
are contained in the casing and posi- 
tioned by means of a tongue-and- 





FIG. 24. Three-compressor centrifugal installation in a Gulf Coast lube plant, 
employing propane as refrigerant for a solvent dewaxing process. 
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groove joint. Three nozzles are ap- 
parent, the two end ones being for 
suction and discharge, the intermed- 
iate being a flash nozzle to take care 
of the gas resulting from a liquid- 
cooling step. Below the discharge noz- 
zie is the shutdown-seal-diaphragm 
operating element, which is oil-actu- 
ated. 

The impellers are made of cast al- 
loy steel for all temperature applica- 
tions, whereas the casing may be cast 
iron, fabricated steel, or cast alloy 
steel, depending upon the refrigerant 
and temperature level conditions. 

Typical of turbine-driven installa- 
tions for this type of equipment is the 
installation in a Gulf Coast lube plant 


(Fig. 24), where a three-compressor 
plant installation, with plant propane 
as the refrigerant, supplies refrigera- 
tion for a solvent-dewaxing process. 
Each compressor and turbine driver 
are mounted on a common baseplate 
and are direct-connected by a spacer 
type coupling. 

Chemically, petroleum consists 
mainly of carbon-hydrogen com- 
pounds, paraffins, napthenes, and aro- 
matics. The paraffins exist as waxes at 
normal temperature ranges and are 
removed from the various lube oils 
by chilling and filtration after distil- 
lation. Separation of the crude into 
various constituents or fractions is ac- 
complished by distillation. In this 








step, the lower-boiling components 
are separated from the lubricating.ojj 
fractions and processed for special 
fuels, cracking stocks, and solvents, 
There are over 5000 essential products 
that are derived from the initial crude 
charge. 

Before the dewaxing step, hydro. 
carbon mixtures are separated on the 
basis of the solubilities, in order to 
obtain their desirable properties. By 
use of solvents, the paeallinie. naph- 
thenic, and aromatic compounds can 
be separated and individually pro. 
cessed, as, for example, in the Duo-Sol 
process for separation of naphthenic 
and paraffinic compounds, the Ede. 
leanu process for solvent refining, for 
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FIG. 25. Low-temperature refinery refrigeration cycle using two refrigerants. 
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IN FLOW CONTROL 


EQUIPMENT, 
the BEST ia not 


loo good foz you 


Why not take advantage 
of Powell “know-how” 
in design, workmanship, 
and use of materials ? 


The Complete Line includes valves 
in-Bronze, lron, Steel and the 
widest selection of Corrosion- 

Resisting metals and alloys ever 

made available to Industry. 


Quality fine 
Croughout 
He Line 


Fig. 3003—Class 300-pound, flanged end, 
Cast Steel O. S. & ¥. Gate Valve. 
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The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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FIG. 26. Ethylene recovery unit employing both reciprocating and centrifugal compression. 


quality improvement of kerosine, sep- 
aration of aromatics from naphthas, 
and production of aviation-gasoline 
blending stocks. 

In the Edeleanu process, the solvent, 
sulfur dioxide, is also used as a re- 
frigerant. Refrigeration is obtained by 
the evaporation of the solvent in the 
charge and sulfur dioxide cooler. 

Recovery of the light hydrocarbons 
and their corresponding separation 
and purification demanded lower re- 
frigeration temperatures. and the use 
of cascade refrigeration cycles. In a 
cascade system, two refrigerants are 
used. The refrigerant for the low tem- 
perature or low level is condensed by 
another refrigerant, which can be con- 
densed by water without abnormal 
refrigerant condensing pressure. 

Fig. 25 illustrates a single load at 
minus 160 F. The refrigerant in the 
low end of the cycle is ethylene, 
whereas, in the upper level, it is pro- 
pylene. The evaporator load for the 
ethylene cycle is 600 tons of refrig- 
eration, requiring three centrifugal 
compressors operating in series to 
compress the ethylene gas from 11.3 
psia to 240 psia, or, the condensing 
pressure. 

Two types of liquid cooling are 
shown, one employing a flash-liquid 
cooler situated after the condenser for 
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the initial step of liquid cooling and 
the other a shell-and-coil-ty pe, for sub- 
cooling of the liquid. prior to feeding 
to the evaporator. Total brake-horse- 
power requirement for the ethylene 
cycle is 2303. The ethylene is con- 
densed at minus 35 F with minus 50 
F propylene. The condensing load for 
the ethylene cycle is 1072 tons of re- 
frigeration. 

The propylene system operates from 
an initial pressure of 15.2 psia to a 
condensing pressure of 250 psia. Two 
centrifugal compressors operating in 
series comprise the compressor equip- 
ment.. Liquid intercooling is per- 
formed in three steps. Propylene-cycle 
brake horsepower is 3065. 

Fig, 26 is a flow diagram for an 
ethylene-recovery unit. The refriger- 
ant system is cascade, using recipro- 
cating compressors in one case and 
centrifugal compressors in another. 
All initial temperature levels, heat 
loads, and refrigerants are identical. 

The flow for the reciprocating cycle 
is as follows: Ethylene gas from the 
minus 150 F evaporator passes 
through a suction-heat exchanger to 
be superheated to minus 40 F. The 
superheating is obtained by exchange 
with warm liquid refrigerant. Super- 
heating is required in order to use 
an oil that will lubricate the compres- 





sor cylinders at this temperature and 
at a higher temperature, encountered 
in the second stage-of compression. 
The discharge gas from the first stage 
of compression is mixed with the flash 
gas resulting from subcooling of the 
liquid from minus 55 F to minus 87 
F, and the gas coming from the minus 
97 F evaporator. The total gas flow 
is compressed to condensing pressure, 
where it is condensed at minus 15 Ff 
with minus 30 F propane. 

One step of liquid subcooling is per- 
formed in the ethylene cycle between 
the first and second stages of com: 
pression. As previously mentioned. 
further liquid subcooling is obtained 
in the suction heat exchanger. The 
temperatures of the liquid being fed 
to the minus 97 F evaporator and 
minus 150 F evaporator are minus 15 
F and minus 87 F, respectively. 

The propane cycle consists of three 
main heat loads, two of which occur 
at minus 30 F and the other at plus 
15 F. The compression equipment }s 
of the two-stage type, the minus 30 F 
loads being handled by the first stage, 
the second stage of compression har- 
dling the gas mixture resulting from 
the combination of gas from the liquid 
subcooler, plus 15 F evaporator, am 
the first stage of compression (dis 
charge gas). Condensing of the pro 
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pane occurs at 100 F or 188.7 psia. 
The liquid refrigerant is cooled by an 
external source from 100 F to 85 F 
prior to being subcooled to 25 F. 
Total brake-horsepower requirement 
for the cascade system is 3572. 

On the assumption that gas-engine- 
driven compressors are the desired 
type of compression equipment, two 
600-hp compressors or one 1200-hp 
would be installed as main operating 
units for the ethylene cycle, whereas 
two 1200-hp or four 600-hp units 
would be installed for the propane 
cycle. The choice of 600-h.p..or 1200- 
hp compressor units would depend 
upon flexibility requirements and the 
amount of sparing desired. 

Particular attention is called to the 
final discharge temperature in both 
the ethylene and propane systems. Both 
of these gases have low specific-heat 
ratios, but, in the case of the ethylene 
refrigerant, whose gas has a higher 
ratio of specific heats, the final dis- 
charge temperature is aided by the 
injected gas between stages resulting 
from the minus 97 F evaporator and 
liquid cooler, which, when mixing 
with the gas from the discharge of 
the first stage of compression, lowers 
the gas temperature from plus 98 F 
to minus 39 F. 

In thecentrifugal compression cycle, 
the ethylene gas from the minus 150 
F evaporator flows directly to the 
suction of the compressor. Lubrication 
isnot a problem, inasmuch as the bear- 
ings of the compressor are sealed from 
the gas stream, with consequent lack 
of oil in the refrigerant cycle. The 
ethylene-compression equipment con- 
sists of two three-stage compressors 
in series. Gas from liquid cooling and 
the minus 97 F evaporator is mixed 
with the ethylene gas coming from the 
first compressor in series. Liquid cool- 
ing is in two steps, one occurring be- 
tween stages of the upper-level ethy- 
lene compression and the other be- 
tween the two centrifugal compres- 
sors. You will note that the liquid 
temperature to the minus 150 F evapo- 
rator is the same as that in the recipro- 
cating cycle. 

The final discharge temperature is 
higher than in the reciprocating cycle, 
which shows the difference in effic- 
lency between the two types of com- 
pression equipment. 

The propane cycle consists of one 
five-stage centrifugal compressor. The 
two steps of liquid subcooling are per- 
formed between stages of compres- 
sion, and the plus 15 F evaporator 
load is injected between stages of com- 
Pression. Total compressor brake 
horsepower for the centrifugal ethy- 
lene and propane cycle is 4305. This 
's an increase of 733 bhp over that in 
the r: ciprocating cycle. kk * 
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PRECISELY 
MEASURE 


For further information 
write for Bulletin CEC- 
1819-X8 








For further information write 
for Bulletin CEC-1800-X31 


GAS 


aids for refinery engineers 


PROVE YOUR EQUIPMENT IS TIGHT 


Model 24-101A Consolidated Leak Detector can de- 
tect and /ocate leaks as small as one cc. of air in 30 
years. Utilizes helium as a testing medium. Vessels 
can be tested under either vacuum or pressure condi- 
tions. Extremely portable—can be used anywhere that 
60 cycle 115 volt power is available. This small mass 
spectrometer combines extreme sensitivity with abso- 
lute reliability. With it, the most stringent government 
and industrial specifications for leak-free components 
can be met with ease. 


For further information write for Bulletin CEC-1801-X27 


FOR RAPID, ACCURATE MIXTURE ANALYSES 


New Model 21-103 MASS SPEC- 
TROMETER is an improved suc- 
cessor to the instrument so exten- 
sively used by every major refiner. 
Now, more than ever, can plant 
operations be aided by the precise, 
rapid analyses of complex mixtures 
of gases and liquids obtainable only 
with this versatile analytical tool. 





INORGANIC GASES 

—, { through C 12 
Naphthenes f 

Control or through C 10 

exploratory Olefins 1 ug 

ye ncapalbae Diolefins 
Acetylenes through C 6 
Substituted Organic Compounds 


IN THE MICRON RANGE 


Model 23-105 Consolidated Micromanometer accu- 
rately measures gas pressure in the 0-150 micron range 


without knowledge of the composition of the gas. The 
pressure readings are independent of the fact that gas 
might be air, a condensable vapor, or an unknown 


mixture. Pressure changes as small as 0.1 microns can 
be detected. Because of this, special calibration charts 


for each gas are eliminated. 

Furnished as a complete unit ready for installation in 
any vacuum system, the micromanometer is an ideal 
instrument for measuring static pressures in high 





vacuum stills and crystallizers; or 
measuring the pressure of gases of 
unknown or variable composition. 


CONSOLIDATED ENGINEERING 


Corporation 


Analytical Instruments 


300 N. Sierra Madre Villa 
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THE TURRET ON TOP 


does the tick / 


The above illustration shows how Turrets lock onto the 
chart arbor of the eight day model to change rotation 
speeds. The eight day drive is basically 24-hour rota- 
tion. Turrets are available for chart rotation times of 2, 
3 4, 6, 8,12 and 48 hours; 3, 7 and 8 days. 


Midgets 


SHOWN ACTUAL 


Left to right: Rockwell 24 how 
wind and 8 day wind midge 
mechanical drives with rotation- 
converting Turret that, on the 
eight day model, permits one 
basic drive to be adapted to as 
many as 1] different speeds. 


tHe MOST aes ieaiiaae 
in THE LEAST space 


Rockwell Midget Chart Drives fill the need for compact, powerful 
mechanical drives in instruments where space is at a premium. 
They are strongly constructed with cases of die cast aluminum, 
gears mounted in phosphor bronze bearings and an escapement 
case made of stainless steel and clear plastic. This escapement 
snaps into place without tools and is readily replaceable. 

Rockwell Midgets wind through the chart arbor. They snap 
into a separate mounting ring only 314” in diameter which may 
be positioned on bosses or adaptors to fit any instrument case. 

This combination of small size, versatility of application and 
precision construction makes Rockwell Midgets the most €c0- 
nomical drives to use. It will pay you to specify them in instru 
ments made by any manufacturer. 


ROCKWELL MANUFACTURING COMPANY 


PITTSBURGH 8, PA. 
Atlanta « Boston + Chicago « Columbus « Houston °* Kansas City 
Los Angeles * New York «+ Pittsburgh « Sanfrancisco «+ Seattle ° Tulsa 


ROCKWELL CHART DRIVES 














Steeple jacks install ignition device top Gas being burned at the 
of 300-ft high, 2-ft diam flare stack. top of a 200-ft flare stack. 
























Flare Stack Ignition Devices 


Unique problem solved by new instrument that 
lights waste gas stream by ‘“‘remote control.” 


O. L. CLEVENGER and W. A. McELHANNON 


rful Onze of the problems that has con- — method was developed and put in op- 
jum. fronted the petroleum refining indus- eration at the Baytown refinery of 
um, try for many years has been the dis- | Humble Oil and Refining Company. 
ie posal of waste gases. Probably the This method consists of a 1-in. con- 
we method most widely used for dispos- tinuous pilot gas line, running from 
ing of these gases is by burning at the _ the ground to the top of the stack, and 
top of tall stacks. a 2-in. pipe approximately 10 ft long 
nap This method in turn presents the in- _ placed adjacent to the 1-in. pilot line 
may teresting yet perplexing problem of at the top of the stack. The 2-in. line 
5 lighting and keeping lighted the pilot _is perforated at its lower end and is 
sad light on elevated flare stacks. connected at this end to a 3¢-in. cop- 
oor Many types of lighters have been _ per tubing extending to a needle valve 
tried ranging from elaborate sparking —_and a gas supply line at the base of the 
stru- devices and gas fired ladders, to rais- stack. Also inside the lower end of the 
ing burning torches to the top of the _—_2-in. pipe is an electrical heating ele- 
stacks by cables. In some instances ment with leads extending to a trans- 
NY tracer bullets and flares have been shot 
throuzh the gas at the top of the 


stacks. These methods have met with 
s City Varying degrees of success, none hav- ignition device assembled at 
Tulsa ing proved entirely satisfactory. base of flare stack for testing 
Recently a distinctly different before erection by steeple jacks. 
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Is your cooling towef 
meeting design 
specifications ... 
giving trouble-free 
operation? 


| 

free of accumulative 
algae ...safe from 
structural failure... 
subject to accelerated 
deterioration? 


Does it have... 

full decking in good 
repair .. . minimum 
drift loss efficiency? 
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Use these 2 Fluor Services 

2. Let Fluor ‘inspect 
for needed repair— 
recommend ona 
competitive bid basis, 


1. Let Fluor inaugu- 
rate a preventative 
maintenance pro- 
gram—free of charge. 


Q Inquire through any Fluor Office 
THE FLUOR CORPORATION, LTD. 
2500 SOUTH ATLANTIC BLVD., LOS ANGELES 22, CALIF. 
offices in : 
NEW YORK CHICAGO e TULSA * HOUSTON ¢ SAN FRANCISCO 




















100 C.C, 


CENTRIFUGE 


You can maintain your required speed 
for the full period of the test with much 
less effort. Curtin centrifuges, proven 
world-wide, are heavy duty, rigidly con- 
structed, and extremely simple in de- 
sign. Ilustrated bulletin, giving full de- 
tails, available upon request.' 






WHC N«CO. 






HOUSTON .... NEW oe TEZES, 
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former and an explosion proof switch 
at the base of the stack. The general 
arrangement and details of this igniter 
are shown in Fig. 1. 

To ignite the pilot the switch is 
closed at the base of the stacks, which 
energizes the heating element with a 
low voltage current. This current is so 
regulated that the element reaches a 
maximum temperature of approxi- 
mately 1800 F in 20 sec. When the 
element has become heated a small 
amount of natural gas is introduced 
into the lower end of the 2 in. pipe 
through the 34-in. tubing and is mixed 
with air, which enters through the per- 
forations. On contact with the heated 
element this combustible mixture is 
ignited and the flame travels through 
the 2-in. pipe to the top of the stack 
where it ignites gas coming from the 
continuous pilot. This method has 
been in continuous use for approxi- 
mately one and one-half years on 
stacks ranging in height from 200 to 
300 ft. 

Advantageous features of this ig- 
niter are: As no open flames or sparks 
are required at the base of the stacks, 
it is not necessary to obtain a gas test 
to see if a combustible mixture of 
hydrocarbons is present at the base of 
.the stack before operating the igni- 
tion device; there is no danger of an 
explosion due to improper mixture of 
gas and air in the ignition line, as 
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would be the case if a combustible 
mixture of air and gas were introduced 
at the base of the stack; and the heat 
source for ignition is a low voltage 
heating element, which avoids the dif. 
ficulties of insulation encountered 
with spark ignition devices. 

On clear days it is impossible to see 
if the pilot light at the top of the stack 
is burning. To overcome this difficulty 
a thermocouple has been placed at the 
top of all stacks with leads extending 
to temperature indicating instruments 
placed at the base of the stacks or in 
the control houses serving the units 
in which the flare stacks are situated. 
Proper adjustment of the gas to the 
continuous pilot can be obtained by 
observation of the temperature indi- 
cator. It has been found from practice 
that a properly adjusted pilot light 
will result in an indicated temperature 
of approximately 600 F on this instru- 
ment. 

Further refinements could be added 
consisting of solenoid switches and 
valves that would automatically re- 
light the pilot if it should be accident: 
ally extinguished. So far it has not 
been advantageous to add these fur- 
ther refinements on installations now 
in use. . 

The design and construction of this 
ignition device is covered by patent 
applications owned by Humble Oil “ 
Refining Company. lis 
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Dots on the globe indicate countries where 
scores of post-war refinery and chemical 
projects carry the seal “... by Lummus’”’. 


All classes of Lummus service—process design, 
engineering, construction—are represented in 
these overseas projects. In a. number of 
cases, combined projects constitute complete 
oil refineries. 


Processes employed include distillation; pro- 
pane deasphalting; catalytic and thermal 











cracking; reforming; Polyforming; coking; 
lube oil manufacture by solvent refining, sol- 
vent dewaxing and clay treating; and petroleum 
chemicals production. 


Each job—whether just starting, partially 
completed, or on stream—bears the Lummus 
stamp of over-all competence and interna- 
tional experience. 


We invite you to consult Lummus on your 
next project. 


P&S 


tummus| THE LUMMUS COMPANY 


385 MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON © LONDON © CARACAS © PARIS 
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Modern sulfuric acid alkylation. (A simplified flow diagram.) 


P 729.7) 


Sulfuric Acid Alkylation for Gasoline 


Entirely new principle of reaction vessel design maintains most efficient 


isoparaffin-olefin ratio to produce greater yields of alkylate of higher 


octane rating, reduces side reactions, shows a better economic balance. 


J. W. JEWELL, JR.* and C. C. KING* 


Supnuric acid alkylation of olefins 
with isobutane has been in commer- 
cial operation for almost 15 years. 
During this period the process has 
been expanded from operation on bu- 
tylene only to operation on propylene, 
butylenes and amylenes, either sepa- 
rately or in mixture, In addition, num- 
erous design improvements have led 
to greater capacity at no loss of prod- 
uct quality on existing units and lower 
initial investments for new plants. 
Today alkylation stands as an eco- 
nomically attractive process for the 
production of high octane blending 
materials for motor gasoline and as a 
prime requisite for the production of 
aviation gasoline blending stock. At 
the start of the last war alkylation was 
a new process in small commercial 
production. During the war alkyla- 
tion capacity was expanded to about 


150,000 bbl per day to meet the'needs. 


°M. W. Kellogg Company. 
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of wartime demand for aviation gas- 
oline. Immediately after the war. a 
large portion of this capacity was shut 
down due partly to a shortage of bu- 
tanes brought about by the conversion 
of cracking facilities to a peacetime 
basis and partly to a preference on the 
part of many refiners for catalytic 
polymerization. Some time before the 
present international crisis developed, 
however, and in the face of constantly 
rising motor gasoline octanes, refin- 
ers began again to seriously consider 
the improved sulfuric acid alkyla- 
tion process and orders were placed 
with The M. W. Kellogg Company for 
two units to produce motor gasoline 
blending stocks. Since the commence- 
ment of the Korean situation, midway 
through last year, refiners have been 
renovating and expanding existing 
alkylation units and adding rerun 
equipment in order to again produce 
aviation blending stocks. More re- 


cently the projected aviation gasoline 
requirements have turned the process- 
ing spotlight fully upon the need for 
more alkylation capacity. 

Fig. I shows the flow sheet of a 
modern alkylation unit. Briefly the 
flow is as follows: Fresh feed-from 
storage is heat exchanged against the 
reactor effluent and then divided be- 
tween the various reaction zones. 
Fresh acid and isobutane are intro- 
duced into the final reaction zone. 
After passing through the reaction 
zones the acid is settled out and with- 
drawn from the reactor. The hydro: 
carbon effluent, consisting of alkylate 
and isobutane recycle, after heat ex- 
change is caustic and water washe 
to neutralize any residual acidity. The 
isobutane recycle is then fractionated 
from the alkylate and normal butane 
in the isobutane tower following 
which the alkylate is debutanized. 
Finally, in an aviation operation, the 
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TABLE 1 
Olefin feed... a C3 Cs Cs 
tane requiremen 
~ % — 4 132 115 112 
te yiel 
ach OG on Olefins.. . 178 172 155 
Octanes-aviation alkylate 
ASTM octane No. clear 90 94 91 
f-3 or 1-C octane No. + if 
4.6 cc TEL...... we 106 108 107 
F-4 or 3-C blending index 


No. + 4.6 cc TEL..... 140-145 155-160 145-150 


alkylate is rerun to meet the end point 
specification for aviation blending 
stock. 

Refrigeration for maintaining the 
reaction temperature is supplied by 
vaporization of light hydrocarbons in 
the reactor. These vapors are with- 
drawn, compressed, condensed, and 
returned to the reactor. In recent de- 
signs centrifugal compressors have 
been used for the refrigeration sys- 
tem, working out well both from the 
standpoint of low first cost and a good 
utility balance. The centrifugal com- 
pressor may be driven by high pres- 
sure non-condensing steam and the 
exhaust steam used for reboiling the 
isobutane tower; or, it may be driven 
by power when high pressure steam 
is not available. 

The compressor condensate is con- 
centrated in propane, so that a por- 
tion of this steam is advantageously 
used for purging propane from the 
system. The purge is fractionated in 
a depropanizer, the bottoms product 
being returned to the reactor. 


Typical feed compositions and al- 
kylate yield and quality data, for such 
a plant, are presented in Table I. 

Fundamentally, the alkylation reac- 
tion is the combination of olefin mole- 
cules with isobutane molecules, result- 
ing in the production of principally 
C,, C,, and C, isoparaffins. Control of 
this reaction, which is catalyzed by 
sulphuric acid, demands first — an 
adequate supply of isobutane, and sec- 
ond—excellent contact or mixing of 
olefins, isobutane and acid. In prac- 


tice, a considerable excess of isobu- ° 


tane must be present in the mixture, 
in order to prevent the formation of 
olefin and acid-olefin polymers. This 
requirement is fulfilled in plant de- 
sign by maintaining a recycling sup- 
ply of isobutane to the reactor. The 
effectiveness of isobutane /olefin ratio 


’ is illustrated in Table II wherein data 


are shown on butylene alkylation at 
Various ratios in an ordinary single 
contact reactor. 


The mixing of isobutane, olefins 
and sulfuric acid to effect the alkyla- 
lion reaction has been carried out in 
several different types of contacting 
évices in reactors. The reactor is 
the heart of the alkylation process and 


its desizn may have an effect upon the 
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FIG. 2. Sulfuric acid alkylation reactor with external emulsion circulation and 
auto-refrigeration system. 





alkylate yield, and octane number, the 
consumption of sulfuric acid, and the 
required recycle rate of isobutane. In 
most of the plants built by Kellogg 
during the last war, the reactor in- 
cluded a contacting section with a dis- 
tributor pipe containing glass jets 
through which fresh feed, isobutane 
recycle, and fresh acid are introduced 
into the reaction zone. (See Fig.. 2.) 
By means of an external circulation 
system the mixture of acid and hydro- 
carbon is also circulated through this 
distributor in order to help maintain 
an emulsion and to thereby provide 
the best possible contact between the 
two phases. The spent acid and 
effluent hydrocarbons flow over a dam 
into the settling section of the reactor 
in which the spent sulfuric acid set- 
tles out and is. drawn off. The hydro- 
carbon substantially free of sulfuric 
acid flows over another dam into a 
surge section and thence to fractiona- 
tion. 

During the war, Kellogg developed 
a new cascade mixer reactor design 
which possesses marked advantages 
over the older type of reactor (see 
Fig. 3.) In the new reactor the con- 
tact between isobutane, olefin, and 
sulfuric acid is divided into multiple 
contacting zones. The reactor illus- 
trated has three separate zones. All of 
the isobutane recycle and all of the 
fresh sulfuric acid is introduced into 
the first reaction zone at the left side 
of the drawing. The fresh feed con- 
taining the olefins is divided into 
equal portions between all three zones. 
The flow of acid and hydrocarbon is 
in cascade from one zone to the next. 
In this manner the isobutane to olefin 
ratio entering each reaction zone is 
maintained at the highest possible 
level. With a reactor containing three 


zones and a four to one isobutane to 
olefin ratio, feeding the reactor as a 
whole, the isobutane to olefin ratio 
entering each reaction zone is more 
than nine to one, as opposed to 4:1 in 
the old type reactor. 

Because of the higher effective iso- 
butane-olefin ratio in the cascade type 
reactor a lower external isobutane 
olefin ratio may be used in plant de- 
sign thus effecting a reduction in size 
of the isobutane tower and a substan- 
stanial savings in plant and _ utility 
costs. Isobutane recycle is well known 
to be one of the most costly features 
of alkylation, requiring a large frac- 
tionator of normally fifty to sixty-five 
trays, with attendant reboiling facili- 
ties, to separate the isobutane recycle 
from the normal butane and alkylate. 
In the case noted a reduction in the 
external isobutane recycle required to 
arrive at a 9:1 isobutane to olefin 
ratio in the reactor, results in a re- 
duction of approximately 50 per cent 
in the required capacity of the isobu- 
tane fractionation facilities. 

The foregoing advantages of main- 
taining .a higher effective isobutane 
olefin ratio, while at the same time 
the total isobutane in circulation is re- 
duced, are best illustrated by the fol- 
lowing operating data taken from a 
plant now in operation with a cascade 
reactor containing only two contact- 
ing zones. Operating on an olefins 
mixture of 15 per cent propylene and 
S95 per cent butylenes, with a reactor 








TABLE 2. Butylene Alkylation. 





Reactor temperature... . 35-40F 
SUOOING SONS WEPEINUE os oss corns sc o0csscikeesebece 90% 
Isobutane/olefin ratio in feed. . i oe 


Yield aviation alkvlate (350 E.P.) 
(Volume’% on olefins)............ 163 160 156 
ASTM octane number—clear........ 93.5 92.5 91.5 
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FIG. 3. Sulfuric acid alkylation reactor with internal emulsion circulation 
and auto-refrigeration system 





temperature of 35 F and an overall 
isobutane olefin ratio of only (3.8) to 
1, the clear motor octane of the total 
alkylate has been varying from 93 to 
94. This contrasts with the data on 
butylene alkylation showing a 92.5 
clear motor octane for aviation alky- 
late at 5 to 1 isobutane olefin ratio. 

Another advantage resulting from 
the cascade mixer reactor is a material 
reduction in the power requirement 
for circulating emulsion, In the old jet 
reactors emulsion is circulated exter- 
nally by pumps which force the acid- 
hydrocarbon mixture through the 
glass jets at a necessarily high pres- 
sure drop in order to achieve efficient 
mixing. In the cascade mixer reactor 
no such high pressure drop is re- 
quired. As a consequence, the cascade 
mixer reactor uses less than 25 per 
cent of the power requirement of the 
jet reactor. In addition to the direct 
power saving on emulsion circulation, 
the load on the auto refrigeration sys- 
tem is lessened to the degree that the 
energy put into emulsion circulation 
constitutes an additional load on the 
reactor cooling system. The overall re- 
sult of these effects is a plant power 
saving of approximately 20 per cent 
over the jet type installation. 


During the alkylation reaction, sul- - 


furic acid undergoes degradation, or 
loss in acid strength, due to a build- 
up of organic matter in the acid. Since 
the alkylate product is affected by the 
acid strength at the point of reaction, 
the manner and degree to which de- 
gradation is allowed to proceed is im- 
portant. For example, some data on 
butylene alkylation, in a single con- 
tact type reactor, indicate a drop in 
alkylate octane rating of two numbers 
for a decrease in spent acid strength 


C-26 


from 92 per cent to 85 per cent. This 
effect is minimized in the cascade 
mixer reactor wherein only the acid 
in the final contacting zone is at the 
lowest strength as compared to the jet 
reactor wherein the total acid inven- 
tory is at spent acid strength. 

The consumption of acid is depend- 


- ent on a number of factors, principal 


among which are the nature of olefins 
being alkylated and the concentra- 
tions of acid entering and leaving the 
reactor. In normal practice fresh 
white 98 per cent sulfuric acid is 
charged to an alkylation unit. Some 
plants with sulfuric acid recovery sys- 
tems, however, charge an acid to the 
alkylation reactor of slightly lower 
strength. The principal effect of this 
practice is to increase the circulation 
of sulfuric acid through the reactor 
and through the recovery system. 
Other plants utilize spent alkylation 
acid for treating purposes and conse- 
quently withdraw a high strength 
spent acid. Typical acid consump- 
tions when charging 98 per cent fresh 
acid and withdrawing 90 per cent 
spent acid are 2.0 lb acid per gallon 
of total alkylate for propylene alkyla- 
tion, 0.6 lb acid per gallon of total 
alkylate for butylene alkylation and 
1.0 lb acid per gallon of total alky- 
late for amylene akylation. When 
charging mixture of olefins to an alky- 
lation reactor the acid consumption 
follows closely an arithmetic average 
based on the volume per cent of the 
different olefins in the feed. 
Through the years many refiners 
have examined sulfuric acid alkyla- 
tion and have balked at the problems 
of acid procurement and spent acid 
disposal in situations where chemical 
plants were not available in the refin- 





ing area, More recently the growing 
attractiveness of alkylation for inotor 
gasoline production has stimulated in. 
terest in the associated acid problem 
and has led to the development of 
several types of small capacity, low 
cost, acid reconstitution processes, 
These processes lend themselves read- 
ily to literal combination with alkyla- 
tion units where the situation calls for 
the refiner to handle his own acid 
problems. Today’s national defense 
and industrial expansion problems 
not only serve to point up the value of 
such processes to the refiner, in the 
face of an acid shortage and probable 
allocation, but also emphasize the 
value of spent acid to the chemical 
industries. 

In principle, the conventional re- 
constitution processes burn the spent 
acid to SO,, employing the contami- 
nating hydrocarbons as fuel, and sub- 
sequently through the familiar contact 
method produce 98-99 per cent water 
white acid. The small make-up sulfur 
requirement may be readily supplied 
by the H.S available in most, not all, 
refinery fuel gases, where the recon- 
stitution is undertaken by or adjacent 
to the refiner. These conventional pro- 
cesses add approximately 50 per cent 
to the investment for the alkylation 
plant, in return for which the plant 
is independent of an outside supply 
of sulfuric acid. 

The Kellogg company is presently 
completing research and development 
work upon a radically new process for 
recovering spent acid which promises 
to substantially eliminate the invest- 
ment requirement for this phase of the 
alkylation process, while reducing the 
net acid requirement to an insignifi- 
cant fraction of the current ().6-2.0 
lb per gallon figures. 

A particularly interesting and po- 
tentially broad application of sulfuric 
acid alkylation lies in a combined op- 
eration with catalytic polymerization. 
In this combination deethanization is 
assumed to have taken place in the 
poly feed prep step, the poly unit de- 
propanizer is operated as a debutan- 
izer and its overhead product, con- 
sisting of unconverted C, and C, ole- 
fins plus attendant normal and isopar- 
affins, becomes the feed stock for the 
alkylation unit. The poly unit debu- 
tanizer becomes idle and available for 
the debutanization of the alkylate, 
thereby effecting a first cost saving 
on the alkylation unit. 

The operating conditions on the 
poly unit are adjusted to obtain an 
olefin conversion level which will 
leave the unconverted olefins in the 
effluent in proper ratio with the iso- 
butane available for alkylation. De- 
creasing severity (i.e., lower reaction 
temperature and higher space veloc- 
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ity) in the poly operation apparently 
glectively decreases the conversion of 
butylenes (as a whole) at a more 
rapid rate than the conversion of pro- 
ylenes, and provides an olefin supply 
for alkylation consisting largely of 
butylenes. Further, the poly operation 
preferentially converts isobutylene to 
polymer and isomerizes butane 1 to 
hutene 2 leaving the most desirable 
C, olefin for alkylation feed. In actual 
commercial operations the poly unit 
eluent under these conditions has 
been found to consist of 80-85 per 
cent butene-2, 15-20 per cent propy- 
lene, with traces of butene-1 and iso- 
butylene. 

As previously stated, this type of 
feed stock in commercial operation 
has resulted in total debutanized alky- 
late having as ASTM F-2 octane rat- 
ing of 93-94, and ASTM F-3/F-4 avia- 
tion ratings of 107.4/159 on the 320 
EP. aviation cut when operating at 
design conditions for motor gasoline. 
The particular plant from which these 
data were taken operates at relatively 
high spent acid strength as dictated by 
subsequent use of the acid. The qual- 
ity of the alkylate produced from the 
combined poly-alky operation may be 
quickly evaluated by comparing the 
above data with Table I, wherein typi- 
cal alkylate qualities, for each of the 
C,, C, and C, olefins are separately 
presented. 

For the refiner who currently em- 
ploys catalytic polymerization only, 
this combination offers the means of 
obtaining complete C. and C, olefin 
conversion to gasoline and exchange 
of high vapor pressure isobutane in 
the refinery gasoline pool for propor- 
tionately greater volumes of lower va- 
por pressure normal butane or casing- 
head gasoline. These factors alone, 
aside from the added production of 
the highest quality blending stock, 
provide a most attractive economic 
picture in many refining situations. 

The extent to which it is necessary 
to back off poly conversion in order 
to provide sufficient olefins to satisfy 
the available isobutane is, of course, 
dependent upon the refining condi- 
lions prior to cat poly; however, in 
several commercial situations recently 
analyzed by Kellogg, a reduction in 
poly production of approximately 25 
volume per cent has been sufficient to 
supply the olefins required by the 
isobutane content of the refinery gas- 
oline pool and has resulted in a debu- 
lanized alkylate production equivalent 
to over 80 per cent of the original cat 
poly production. 
The economic aspects of sulfuric 
acid alkylation, which are presented 
ere, are based upon the produc- 
be of motor alkylate in refineries 

trently including cat poly, and con- 
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TABLE 3. Refinery gasoline 
components before the addition 
of sulfuric acid alkylation. 





Vol. 
% 
Debut. cracked"and §.R.’gaso component ........ 87.5 
EE CR ACA Reis 6.1 
SS Se er mre tree 3.4 
Refinery Cq’s..... ebb c ha tuck th el aban dibeder aes 3.0 
Total refinery gasoline pool.................. 100.0 
HS ERE eae rear eaney Ase ayh ere lk SF 10.0 
| LT re pee ee 68.3 
ey EE TES: «| Se nee ay ree 79.0 
RN eel a's cs ss anette sewer 74.4 
yy ET Sn ser rere om 2.0 
TABLE 4 
Casing - 
Extraneous blending stock Butane head 
Debut. cracked and 8.R. gaso. component 
CUE: ey ORME, BOOED « osc. scc00c cewcises 87.5 87.5 
Debut. cat. poly. (Vol. % orig. pool).... 4.5 4.5 
Debut. Alkylate (Vol. % orig. pool).... 5.0 5.0 
Inspections: 
_. Rr ere 3.0 3.0 
CI i oa cscs Saisiewexatecetes 93.0 93.0 
CFR-M + 2.0 ce TEL............ 104.0 104.0 
| YS RRS errr 93.0 93.0 
CFR-R + 2.0 cc TEL............ 104.0 104.0 
Refinery C4’s (Vol. % orig. pool)....... 3.0 3.0 
Extraneous blending stock 
eS ee 4.2 13.3 
Inspections: 
| SU ee re ae 56 26 
EE ene 78.5 
CFR-M + 2.0 cc TEL............ 102 90.2 
ty © SC he 8.8 
CFR-R + 2.0 cc TEL............ 104 91.8 


Total gasoline pool (Vol. % orig. pool).. 104.2 113.3 
Inspections: 
R.V.P 


(0 Seer errr jas: 2 10.0 
OE MER a wo ketene 030 6 040501976 69.0 69.3 
CFR-M + 2.0 cc TEL............ 79.9 80.3 
SEDs ink ocicnsiis'o nastiness 74.9 74.9 
CC TEL to 85.0 CFR-R.......... 1.8 1.8 


sequently contemplate units without 
rerunning facilities, and, as prev- 
iously discussed—without debutaniza- 
tion. The quality of the aviation frac- 
tion, which amounts to approximately 
95 per cent of the total alkylate, pro- 
duced under the defined conditions 
may be considered to be equivalent to 
typical butylene alkylate having rat- 
ings approximating those previously 
set forth. The question of the econom- 
ics of aviation alkylate potentially in- 
volves the entire refinery processing 
sequence plus quality trade outs in 
the gasoline pool. Since these condi- 
tions are more or less specific to each 
refiner, we have not undertaken to 
present a generalization at this time. 

In order to evaluate the position of 
sulfuric acid alkylation in the motor 
gasoline production picture, we have 
prepared economic analyses of refin- 
ing situations in which alkylation 
units of 500, 1000, 2500, and 5000 
bbl per stream day debutanized al- 


kylate capacity have been included. 
In each case the conditions, aside 
from capacity, are precisely the same; 
the principal point being to empha- 
size the variation in per barrel op- 
erating and investment costs for alky- 
lation and their effects upon payout. 
- The basic situation away from which 
these cases have been developed con- 
sists of a refinery gasoline pool hav- 
ing a composition and quality before 
alkylation as set forth in Table 3. 

Since by assumption, the feed stock 
for alkylation is derived from the gas- 
oline pool and the additional blending 
stocks are extraneous, there is no rea- 
son to bring into the evaluations any 
of the refining conditions prior to ca- 
talytic polymerization. As a matter of 
record, the motor gasoline pool shown 
in Table 3 represents the result of a 
processing sequence involving crude 
topping an M.C. type crude, vacuum 
flashing, fluid cat cracking, thermal 
cracking of cat cycle oil and catalytic 
polymerization. The cat cracker 
charge amounted to approximately 42 
per cent of the crude and the thermal 
cracking charge consisted of the total 
cat cycle oil above approximately 55 
per cent conversion, Propane and bu- 
tane recovery amounted to approxi- 
mately 90 per cent and 95 per cent of 
production respectively. 

In each case alkylate production 
has been based upon complete alky- 
lation of the isobutane content of the 
original gasoline pool. In the interests 
of simplicity the isobutane content of 
the extraneous butane or casinghead 
has been ignored. Following alkyla- 
tion the resulting motor gasoline pools 
have lower vapor pressure to the ex- 
tent of (72 lb RVP) isobutane con- 
version to alkylate. The pools have 
then been repressured to the original 
10 lb RVO level by the addition of 
either commercial normal butane at 
56 lb RVP, or casinghead gasoline at 
26 lb RVP. 

Table 4 presents the result of the 
combined “poly-alky” operation and 
shows the composition and qualities 
of the final gasoline pools after re- 
pressuring with either 26 lb casing- 
head or normal butane. 

Table 5 summarizes the volumes of 
original, final, and extraneous mater- 
ials for each case. It is evident from 
these two tables that the economic in- 
centive for sulfuric acid alkylation lies 








TABLE 5. Barrel summary of refinery gasoline pools. 





Alkylation production 
Total refinery gaso. with: max. cat. poly. no alkylation 
Cat. poly. plus alkylation and extrn. N-Butanes 





Cat. poly. plus alkylation and extrn. 26 lb RVP casinghead. . 


1 é 
BPSD BPSD BPSD BPSD 
500 1000 2500 5000 
10,000 20,000 50,000 100,000 
10,416 20,831 52,078 104,160 
113,350 


11,335 22,670 56,675 








TABLE 6. Typical gulf coast 


price structure. 








Motor gasoline. 11.25c per gal 
SES eas eee ‘ 4.0c per gal 
26 lb RVP casinghead.. 5.5c al 
Fuel gas (F.O.E.)..... .60c per bbl 
H.P. steam...... ~ .24¢ per M Ib 
Cooling water Pea ah | ie .8c per M gal 
Power... ih ee Bier ss .75¢ per KWH 
Caustic WY Re eee 3.35e per lb 
‘EA isles «iva cheueeentes 26c per lb 
98% sulfuric acid.............. $21.00 per ton 
Spent sulfuric acid. ....+. § 8.00 per ton 
Labor (Inc. P.B. & S.) .. $58.00 permanday .- 
TEL wake .23c per cc 








in either the combination of TEL sav- 
ings and butane upgrading, when bu- 
tane is available, or in the upgrading 
of casinghead where it is available. 

These operations have been evalu- 
ated on a Gulf Coast product, man- 
power, and utility price structure as 
set forth in Table 6. 

The direct operating costs for the 
various sized sulfuric acid alkylation 
units are separately summarized in 
Table 7. 

In this instance the costs are shown 
in terms of cents per barrel against the 
various debit accounts, rather than as 
detailed costs for steam, power, etc., 
in view of the fact that the utility re- 
quirements are flexible and may be 
broadly interchanged to fit the indi- 
vidual refinery problem. 

It will be noted that sulfuric acid 
has been charged against the opera- 
tions at a net cost of $13 per ton as 
compared to a current market price 
of approximately $21 per ton. This 


net figure contemplates a separate 
conventional reconstitution operation 
which at a 20 ton per day capacity 
costs approximately $6.5 per ton to 
operate. Of this amount approxi- 
mately 65 per cent is labor which re- 
mains fixed as the capacity rises. Al- 
lowing double the operating cost 
against fixed charges and ignoring 
the effects of larger capacity, a figure 
of $8 per ton has been estimated as 
the value of 88-91 per cent spent acid. 
In view of Kellogg’s progress toward 
a simplified acid recovery system, this 
figure—and resultant 25 cents per bbl 
acid charge against alkylation—may 
be considered as extremely conserva- 
tive. Preliminary figures indicate po- 
tential elimination of the acid charge 
as a significant factor in the operating 
cost of sulfuric acid alkylation. 
Briefly summarizing the overall eco- 
nomics, from Table 8, sulfuric acid 
alkylation installations of from 5000 
to 500 bbl per stream -day capacity 
payout (i.e., earn their investment 
cost) in from only three to nine 
months basis purchase of 26 lb cas- 
inghead blending stock at 5.5 cents 
per gallon. When normal butane is 
purchased at 4.0 cents per gallon, 
these same alkylation units pay out in 
from 0.7-2.9 years. In the latter cases 
the payout may be materially im- 
proved if the extra butane represents 
additional butane recovery from re- 


finery fuel gas. ~ 


If the capital cost of conventional 
acid reconstitution is included with 








TABLE 7. Summary of direct operating cost of sulfuric acid alkylation units. 


(Gulf Coast price structure.) 























Alkylation capacity BPSD 500 1000 2500 5000 
Operating labor. . .. i Re ee er cents per bbl 38.7 19.3 4 3.9 
Chemicals and utilities...................... cents per bbl | 26.7 26.7 26.7 26.7 
IEE Sh ie/ a5: Riciatesé.e'viata,« baipye Was ag ioe cents per bb! 25.3 25.3 25.3 25.3 
NR soe ec.ghy cote deeeee apenas cents per bb! 9.1 6.1 4.3 3.4 
Ne Nias nde agers hadnt hewxcee pe aee cents per bb] 15.0 15.0 15.0 15.0 

PM KC As, 3:0 aislee bias PWN We hauese Mas acaeare males elertertiae 114.8 92.4 79.0 74.3 

TABLE 8. Overall economic summary—Gulf Coast. 
(Basis 328 operating days per annum.) 
Sulfuric acid alkylation for motor and aviation gasoline. 

COG BIR iia s.s ois Vcc Sets 1 2 3 4 
Alkylation unit capacity......... 500 1000 2500 5000 








Extraneous stock............ 


$/CD $/CD 
Credits — Incremental above 
base gasoline pool............ 1,767 5,679 
Debits — Incremental above 
hase gasoline pool — 


Butane Casinghead Butane Casinghead Butane Casinghead Butane Casinghead 
$/CD $/CD $/CD $/CD $/CD $/CD 


3,534 11,354 8,836 28,388 ~ 17,690 56,771 








sg cect uni ieks Gee eis. [i aes See. saunas ee 
MES cc dancturs Seccee raseus 2,774 oat 5,549 gemaare 13,872 ee 27,743 
Operating cost............... 517 517 832 832 1,778 1,778 3,344 3,344 
eth ease a1 kitsadne a otsa ce (—109) 35 (--218) 70 —544) 175 (—1088) 350 
Fixed charges(10% of investment) 164 164 220 220 383 383 603 603 
lotal incremental debits 
(Before deprn.)..... 1,200 3,490 2,089 6,671 4,755 16,208 9,142 32,040 
Net incremental credits 
Before deprn.) $/CD 567 2,189 1,445 4,683 4,081 12,180 8,548 24,731 
Net incremental credits 
Before deprn.) $/ Yr....... 207,000 799,000 527,400 1,709,300 1,489,600 4,445,700 3,120,000 9,026,800 
Approximate investment $/BPSD 
8 ee : 1,200 1,200 800 800 560 560 440 440 
Payout on investment-years.... 2.9 0.75 1.52 0.47 0.94 0.31 0.70 0.24 





the investment for sulfuric acid alky. 
lation, and a combined operation js 
undertaken allowing due credit fo, 
the further reduction in net acid cost. 
the range of payouts for the total ip. 
vestments rise to 0.36-1.10 years when 
buying casinghead and 1.0-3.75 years 
when buying butane. 

In conclusion, it should be note 
that the economic attractiveness * o| 
alkylation, in any refining picture, is 
a function of the availability and qual. 
ities of isobutane, olefins, and blend. 
ing stock. The presence of a catalytic 
cracking unit alone affords the re. 
finer wide flexibility in the control of 
both production and ratio of isobu- 
tane and olefins. The refining situa. 
tion presented herein included no 
naphtha processing. Here again a 
wide variety of processes and process. 
ing conditions, available in many re- 
fineries, offers an additional and flex. 
ible source of isobutane and olefins. 
In practice the isobutane content of 
extraneous casinghead or butanes 
would often be available as additional 
alkylation feed stock, All of these fac- 
tors can serve to increase the produc- 
tion ratio of alkylate to motor gaso- 
line, over the general picture pre- 
sented, and consequently can serve to 
improve the economic advantage for 
alkylation. 

Actually the refining conditions 
upon which we have based the fore- 
going economics are relatively u- 
favorable. The production of both 
olefins and isobutane is substantiall\ 
minimum and neither normal butane 
nor 26 lb casinghead are as attractive 
blending stocks, economically speak: 
ing, as 16-20 lb casinghead. Further- 
more we have ignored the operating 
cost savings in the catalytic polymer- 
ization unit due to decreasing its se- 
verity of operation. Commercial op- 
erations have indicated to date that 
poly catalyst life may be doubled o: 
better by a reduction in the severity of 
the magnitude required for the com- 
bined operation. 

Aside from the contemplated use of 
the poly unit debutanizer in alkylate 
service, the alkylation units repre: 
sented herein are independent units. 
Still greater economy both in first 
cost and operating cost is available 
through the design and construction of 
alkylation units in combination with 
light-ends recovery facilities and/or 
cat poly. 

The combined effects of these con- 
ditions, coupled with the general eco- 
nomic conclusions presented, and our 

progress toward freedom from both 
large net acid costs and requirements. 
indicate a position of economic ae 
vantage for sulfuric acid alkylation 
which merits the serious consideration 
of every refiner. 7 
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Your questions on refining and gas processing problems answered here 
Send yours in today! 
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The Technical Forum 


* DUI 
Blending To “se 
Vapor Pressure i 

Show how to calculate the Reid 8 
Vapor pressure of a blend of a 


natural gasoline of any assumed vapor 9 4 
pressure, with a refinery motor fuel 

stock of any assumed vapor pressure, 

the vapor pressure of the blend to be 

within standard maximum pressures 22 
for winter or summer. (2) How much . 
butane should be added to a refinery 
gasoline of 9.2 lb Reid Vapor pres- 
sure to raise the pressure to 12 Ib— 
at the refinery? Assume typical bu- 
lane vapor pressure for a commercial 
butane product with typical amounts of 


pentane. 
M. G. S. 1.8 


The customary method of cal- 

culating the true vapor pressure 
of blends of hydrocarbons is based on 
Raoults law. That is the partial pres- 
sure, p developed by each hydrocar- 
bon is equal to the vapor pressure, P, 
of the hydrocarbon at the temperature 
of the system times its mol fraction, 
x, in the blend. 1.2 

p — Px 
The total pressure, 7, may be calcu- 
lated by summing the partial pres- 1.0 
sures, 
saz p= Px 

This method is accurate when true og 
vapor pressures are used, but it is not 
accurate for Reid vapor pressures. 
This apparent discrepancy occurs be- 
cause vaporization of some of the light 
components from any mixture of hy- 
drocarbons occurs during the Reid 
test. This vaporization produces an in- 
dicated or Reid vapor pressure that 
is about 90 to 95 per cent of the true 
vapor pressure. In order to obtain 
Reid vapor pressure, true (or initial) 
vapor pressure is first computed and — RVP 
a correction applied. Charts similar to 0 
Fig. 1 are available to correlate the 
two pressures. 


In order to calculate the mol frac- FIG. 1. REID VS. INITIAL VAPOR PRESSURE. 
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DURAGAUGE SPECIFIED! 


Ashcroft Duragauges 
installed on spherical 
propane storage tanks 
at Carthage, Texas. 
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How to increase wear resistance in a 
pressure gauge was a stubborn prob- 
lem—until Ashcroft engineers solved 
it. Now only the Duragauge has a 
Nylon Movement, the movement that 
outwore all others in extensive labor- 
atory and field tests on the worst serv- 
ices to be found. 

Ashcroft engineers recognized the 
value of lightness and the other char- 
acteristics of nylon and anodized alu- 
minum and designed these materials 
into precision mating parts for the 
Duragauge. Result: low friction, high 
impact absorption, corrosion resist- 
ance and freedom from objectionable 
products of wear. Furthermore, the 


*Pat. Applied for 


A product of MANNING, MAXWELL & 


MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN’ 
INDUSTRIAL AND ‘MICROSEN’ ELECTRICAL INSTRUMENTS. BUILDERS OF ‘“‘SHAW-BOX’’ CRANES, 
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‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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/ OUTWEARS ALL OTHERS! 


nylon pinion gear and bearings retain 
their precise form and shape under 
high temperatures. Consequently, the 
Nylon Movement provides greatly 
improved indication sensitivity and 
accuracy and longer life. 


The Ashcroft Duragauge, with Ny- 
lon Movement, has proved its endur- 
ing dependability in new and old 
refineries, chemical plants and power 
stations. It is the unqualified standard 
for the most “killing” services. 


Your Ashcroft Distributor will 
gladly give you complete facts about 
the Duragauge and how it can solve 
your pressure indicating problem. 


MOORE, INC. STRATFORD, CONNECTICUT 
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FIG. 2. MOLECULAR WEIGHT OF PETROLEUM FRACTIONS 
FROM API GRAVITY AND ASTM 50 PER CENT POINT. 


tions, it will be noted that it is neces- 
sary to know the average molecular 
weight of the particular mixture of 
hydrocarbons being used. A good ap- 
proximation of the average molecular 
weight may be obtained from Fig. 2. 
[his graph indicates molecular weight 
as a function of ASTM 50 per cent 
boiling point and of the API gravity 
of the mixture. 

When calculating the relative 
amounts of two gasoline stocks for 
blending to the proper Reid vapor 
pressure, it is necessary first to con- 
vert the Reid vapor pressure of each 
stock to true vapor pressure. The true 
vapor pressure of the blend is then 
calculated, and this pressure is con- 
veited to Reid vapor pressure. 

The following example indicates the 
correct method of calculating the Reid 
vapor pressure of a blend of natural 
gasoline of any assumed vapor pres- 
sure with a refinery motor fuel of any 
assumed vapor pressure. 

Example 1: 

[t is desired to blend natural gaso- 
line of 18 RVP, 72 API, (ASTM 50 
per cent point = 175 F) with refinery 
gasoline of 6.0 RVP, 58 API, (ASTM 
30 per cent point = 240 F) to give an 
RVP of 11.5 in the finished blend. 











ASTM 

RVP* IVP* 580% Pt 

Natural gasoline 18.0 20.09 175F 

Refinery gasoline 6.0 7.42 240F 
tlend 11.5 13.57 


* Interrelationships from Fig 1. 
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Density 





Vol ———_-——_——._ Weight 
gal. °API #/gal Ib MW** = Mols 
ls i: ae ees er eee 
Nat gas X 72 5.788 5.788X 90 0.06431x 
Ref gas 100 58 6.216 621.6 108 5.7556 


** Obtained from Figure 2, using ASTM 50% Point and 
“API gravity. 


Applying + = X Px. 
13.57 = 20.09 « 0.0043 >! + 
a Seo 
0.00431 \— + 5.7556 
_ ___ 84.41 gal Nat. gasoline 
~~~ 100 gal. Ref. gasoline 





The following example indicates the 
amount of butane that should be added 
to a refinery gasoline of 9.2 lb Reid 
Vapor pressure to raise the pressure to 
12 Ib. 

Example 2: 











ASTM 
50 
percent 
RVP IVP Point 
ee eee 52 
Refinery gasoline 9.2 11.07 240 
Blend 12.0 14.09 
Vol Density mol 
gal °API #/gal * MW frac. 
Butane xX : 4.863 4.863X 58 0.08384x 
Refgas 100 60 6.135 613.50 109 5.628 
wore Pe 
14,09 = 52 * 0.08384 » 11.07 


x 5.628 
0.08384 < -F 5,628 
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__ 5.39 gal. butane 
“ = 100 gal. Ref. gasoline 
G. L. Farrar 
A. M. Plati. 





Ammonia Synthesis 
We are considering using part 


© of the gases coming out of a 45,. 
000-bbI day refinery to make ammonia 
and products useful as fertilizers. The 
above mentioned gases are made of 
CH, (45 per cent), H, (10 per cent), 
C.H,, C,H, and C,,. 


We would like to have answers to 
the following questions: Considering 
production of ammonia from refinery 
gases, in your opinion which is the 
more efficient process, the widely 
known steam-methane or the partial 
combustion of refinery tail gases in an 
oxygen atmosphere. (Hydrocarbon 
Research Ine. patent)? Which is the 
more easily operated process? What 
are the essential steps in each case? 
What catalysts are employed? 


a The preparation of the am. 
monia synthesis gas mixture 
containing 3H,:N, from natural gas 
or refinery gas can be accomplished 
in two ways. The first is the steam- 
methane reforming reaction (1) over 
a nickle catalyst at about 1350 F fol- 
lowed by a cleanup reforming in 
which the gases from the first stage 
reformer are mixed with air or flue 
gas (for nitrogen) and passed 
through a second reformer at 1650 F. 
also with nickel catalyst. These gases 
then pass to the water gas shift unit 
employing reaction (2) over an iron 
catalyst at 1000 F. These reactions 
follow: 
(1) CH, + H,O = CO + 3H, 
—(Reforming reaction) 
(2) CO + H,O = CO, + H, 
—(Water gas reaction) 
(3) CH, + 2H,O = CO, + 4H, 
(Overall reaction) 
The gas mixture from reaction (2) 
has approximately this composition: 


Component Mol per cent 
H,, 60 
\. 2] 
co. 15 
CO 3 
CH, ] 


This gas is compressed to several 
hundred pounds gage and water: 
scrubbed under pressure for carbon 
dioxide removal, which is practically 
complete. The gas is further com- 
pressed in multi-stage compressors 
with inter-stage cooling to about 1600 
psig. It is then scrubbed with refrig: 
erated copper - ammonium formate 
liquor for carbon monoxide removal. 
caustic washed and then compress 
to the synthesis pressure of aboul 
4500 psig. 

The above operations all assume 4 
sweet gas. With higher sulfur com 
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HIGH EFFICIENCY 


LOW COST 


DEHYDRATING * 
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Low installation costs 
Low operating costs 
Effective salt removal 
Periodic servicing 
Continuing research 
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In many of America’s leading refineries Tretolite desalting is delivering salt removals 
as high as 90 to 95%. The low water requirement seldom exceeds 5 to 8% of the 
total volume of the crude charge. Tretolite desalters now in use range in capacity from 
2,000 to 50,000 barrels per day per plant, since Tretolite desalting is adaptable to 
either large or small refining operations. Periodic checking by Tretolite desalting en- 
gineers insures that your Tretolite desalting process stays at top operating efficiency. 


The recognized economy of Tretolite desalting is due to the high flexibility of the 
process. This process flexibility often permits the use of existing refinery equipment 
as part of the desalting installation, obviously holding installation costs at a minimum. 
This low installation cost, plus the low water, heat and chemical requirements, helps 
to hold Tretolite desalting cost per barrel at a minimum. 

Chemicats fer the 


T R ETO LITE ( 0 M PANY Petroleum Industry 


ST. LOUIS 19, MISSOURI . LOS ANGELES 22, CALIFORNIA 


ING © CORROSION INHWIBITIOM © SCALE PREVENTION 


C-35 


DE-Oi;L 





To obtain more information on products advertised see page E-49 





tents provision must be made for sul- 
fur removal in order to avoid poison- 
ing the nickel reforming catalyst with 
an attendant high methane content in 
the finished synthesis gas. High 
methane in the synthesis gas to the 
ammonia converters leads to relative- 
ly large gas losses in purging methane 
and argon from the system and hence 
lower ammonia yields on gas and_ 
lower production from the plant. 

The second ammonia gas process 
basically rests on the use of indus- 
trial oxygen or enriched air for the 
partial combustion of methane. An 
ideally limiting case is that given by 
the reaction using enriched air 


(4) 3CH, -+ 30, + 2N, = 
3CO, -+ 6H, + 2N, 


This reaction requires no catalyst. 
No ammonia plant in the United 
States, however, has reported using 
partial oxidation of methane for am- 
monia synthesis gas preparation. It is 
a process as yet untried in industry 
here though no doubt technically feas- 
ible. In practice it would probably be 
conducted in two steps to take advan- 
tage of the water gas reaction in the 
second step for reducing the carbon 
monoxide content while increasing 
the hydrogen yield. Economically the 
oxygen plant investment may be the 
critical factor for scrutiny in compar- 
ing the two processes. Today in the 
United States a plant to produce 100 
tons of industrial (95 per cent) oxy- 
zen will cost about $1.500,000 with 


a corresponding oxygen cost of ap- 
proximately $7.50 per ton of oxygen. 
Equation 4 indicates a theoretical 
oxygen requirement of 1.41 tons of 
oxygen per ton of ammonia or a cor- 
responding oxygen cost of around 
$10.60 per ton of ammonia. In order 
to compute a realistic economic com- 
parison additional data are needed in- 
cluding the desired ammonia capacity 
and the value and sulfur content and 
quantity of refinery gas available for 
this purpose. 

In a very large ammonia operation 
the partial oxidation method may 
prove to be the more economical but 
the scale of manufacture must be such 
that the oxygen plant investment and 
maintenance are justified. The steam 
reforming of natural gas is highly de- 
veloped. The partial oxidation meth- 
od is in its early stage of develop- 
ment. If ammonia manufacture were 
the primary manufacturing activity 
the troubles that normally go with un- 
dertaking a relatively untried process 
for ammonia gas preparation may be 
justified but if ammonia synthesis is 
regarded as secondary then the proven 
trouble-free process should be pref- 
erable. 


Dr. James H. Boyd. 


Carbon Black 
From Heavy Oils 


Please send us information con- 

cerning the process used in con- 

verting heavy fuel oil to carbon black. 
G. J. 


A Carbon blacks for use in rubbery 

from heavy hydrocarbon oils 
are made by the so-called {urnace 
processes. These oils are believed to 
be entirely distillates. In this genera] 
type of operation a high temperature 
is maintained with a high decree of 
gas turbulence in a retort or furnace 
by the combustion of air with natural 
gas and hydrocarbon vapors or vapo. 
rizable liquids. Oil vapor or finely di. 
vided liquid in excess of the combus. 
tion requirements decomposes in the 
high temperature zone yielding finely 
divided carbon black. The hot gas 
stream containing the black is cooled 
with water sprays and the black sep. 
arated from the gas by electrical pre. 
cipitators and cyclone collectors. The 
black yields from liquid hydrocarbons 
vary from 30 to 60 per cent of the 
theoretical carbon fed to the system. 
The yield varies with the quality and 
character of the carbon black pro- 
duced. The basic furnace process is 
obviously susceptible to great varia. 
tions in detail. Important United 
States patents in this relatively new 
art are listed below: 

















Hanson-Skoog, 
J. W. Ayers J.C. Krejci Grisso 
2,420,999 2,419,565 2,413,586 
2,292,355 2,375,978 2,368,828 
Re. 22,886 2,375,977 2,368,827 
2,375,976 
2,375,975 
Dr. J. H. Boyd. 





WANTED: A BETTER DEFINITION FOR “FRICTION” 


Hicre is a statement concerning power 
transmission through belting that the 
writer found in a prominent engineer- 
ing journal some time ago and con- 
siders untrue: “Some slip is necessary, 
since without it there is no friction be- 
tween the pulley and belt and no power 
can be transmitted.” 

The statement caused the writer to do 
some thinking and searching, and he 
has come to the conclusion that the 
cause of the erroneous statement is 
doubtless due to the usual text book and 
dictionary definitions of the word “fric- 
tion.” Avery, in his Elementary Physics 
says: “Friction is the resistance that a 
moving body meets from the surface on 
which it moves.” Nichols and Franklin 
say this: “A body in motion is always 
acted upon by dragging forces which 
oppose the motion and tend to bring 
the body to rest. This action is called 
friction.” Webster says it is “a force 
acting in the tangent planes of two 
bodies, when one slides or rolls upon 


another.” And Funk and Wagnalls say 


C-36 


it is, “resistance to motion due to the 
contact of surfaces.” From the writer’s 
viewpoint the Funk and Wagnalls def- 
inition is the correct one because it 
does not specify that the surfaces must 
be in motion for friction to exist. 


For example, a man may be standing 
on the extreme edge of a sloping roof 
but he is not slipping. Friction between 
his shoes and the roof enables him to 
remain in that position. If he chooses 
he can turn around and climb the roof, 
and unless the roof is too steep, he will 
not slip. If it is not friction that enables 
the man to stand there and then climb 
the roof at will, what is it? Slip, there- 
fore, from this writer’s viewpoint, is not 
necessary in order that power may he 
transmitted, only contact betwen a belt 
and a pulley. There is a difference in 
the kind of power being transmitted or 
conveyed in the two instances, but, 
nevertheless, the fact remains that slip 
between a belt and pulley is not neces- 
sary for the transmission of power al- 
though, admittedly, slip commonly does 
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By W. F. SCHAPHORST 


exist. Slip exists in many drives because 
the belt is not wide enough, the pulley 
is not sufficiently large in diameter, the 
belt is of inferior quality, or it is not 
given proper care, etc. If the drive is 
properly designed and cared for there 
will be no slip whatever. 

Returning to the above definitions of 
the word “friction,” it is the writers 
suggestion that we develop a better one 
than any thus far presented. Here 
one that the writer thinks is more exact: 
“Friction is the resistance to motion 
that an unattached body meets from the 
contacting surface or surfaces pas! 
which it moves or tends to move.” Can 
you suggest a better one? 

What the writer wants to bring out 
plainly is the fact that motion is nd 
necessary before we can have frictional 
forces. The man on the edge of the roof 
is held there by a “frictional grip. by 
“frictional resistance,” by “friction 0 
repose,” or by “static friction,” call 
what one will, but there is no slip, 40 
there is no motion. eet 
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Capacity Expansion Main 


Job of Refining Industry 


ARCH L. FOSTER* 


Expansion of our basic refining ca- 
pacity is the most important item on 
the agenda of the petroleum refining 
industry in the United States, accord- 
ing to statements and implications by 
Bruce Brown, deputy chief of the Pe- 
troleum Administration for Defense 
(PAD), before the Western Petro- 
leum Refiners Association, at its 39th 
annual meeting in San Antonio, April 
9-4. The prospect for the refining in- 
dustry and the accomplishments to be 
required of it in our defense program 
were outlined in frank detail by 
Brown, Reid Brazell, the head of 
PAD’s Refining Division, and others 
who spoke before the more than 1000 
refiners. 

In view of the fact that catalytic 
cracking, once too expensive for any 
except the largest refining organiza- 
tions, has been reduced in cost to meet 
the limitations of finance which are 
controlling the actions of the smaller 
refiners, the most important bottle- 
neck in the refiner’s picture is that of 
alkylation units in small capacities 
that will not be too expensive for 
these same small refiners. With the 
prospect that the aviation gasoline 
(military) demand for the last half 
of 1951 will be 30 to 35 per cent 
greater than the first half-year re- 
quirement, jet fuels 20 to 30 per cent 
more, the industry has its work cut 
out for it, prefabricated to order. 

“All refiners, then, large and 
small,” said Reid Brazell to the West- 
em Refiners, “can contribute greatly 
to the mobilization program by plan- 
ning to expand their basic refining ca- 
pacity.” Brown designated the expres- 
sion “basic refining capacity’’, as 
meaning not capacity for specific de- 
fense products but capacity that can 
convert crude petroleum into its basic 
commercial products—gasoline, kero- 
sine, asphalt, lubricants, wax, etc.— 
which are required by our peacetime 
economy and from these products or 
byproducts the specialized processes 

raw their raw or intermediate charge 
stocks, 

_ Of timely interest was the presenta- 
tion by J. W. Jewell and C. C. King of 
the M. W. Kellogg Company, of an 
article giving technology and econom- 
2 of « very importantly revised sul- 


uric acid alkylation process, This 


~ + alae 


* r) > . 
Editor, Xefining and Gas Processing. 
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process was the first to appear on the 
commercial scene prior to World War 
II as a means of combining isoparaf- 
fins and olefins of low molecular 
weight to form high octane rating 
aviation fuel blending stock, with 
clear octane numbers above 90 Re- 
search. One drawback was the prob- 
lem of recovering the spent acid in a 
form useful either for further use as 
alkylation catalyst or for other refin- 
ing purposes, a solution for which 
has been developed long since. A sec- 
ond problem has been that of main- 
taining the proper ratio between iso- 
paraffin and olefin content in the re- 
action zone, whereby both yield and 
alkylate quality may be controlled at 
high levels. 


This last problem has been solved 
by the Kellogg company in a unique 
manner. In a horizontal type reactor 
having five compartments separated 
by vertical baffles or weirs, separate 
streams of the same acid-isoparafhn- 
olefin mixture are introduced into 
each of three parallel reaction zones. 
Simultaneously a separate stream of 
isoparaffin makeup and recycle stock 
is introduced into each of these zones, 
in which the entire mix is agitated by 
mechanical means to insure intimate 
contact between the two main com- 
ponents and the catalyst. The reaction 
mixture including newly formed alky- 
late, the remains of the olefin charge, 
the catalyst and the excess isoparaffin 
overflows into the next zone, which 
means that the excess isoparaflin is 
added to that mixture to maintain the 
isoparaflin-olefin ratio. The same op- 
eration carries the excess from this 
second section into the third, and 
through this system the reactant ratio 
is maintained at any desired value 
throughout the three sections, rather 
than to have it become progressively 
less as the mixture passes through the 
system. Spent acid settles out in the 
larger, settling section and is with- 
drawn. Alkylate and unreacted com- 
ponents overflow into the end or with- 
drawal zone, or led to a fractionator 
where lighter components, isoparaffin 
and olefin, if any of the latter remain 
unreacted, are taken off overhead and 
returned to the reactor along with 
makeup isoparaffin. In this manner 
yield and quality of alkylate are 
raised, as is shown elsewhere in this 


issue where the detailed article is pre- 
sented. The economics of this process 
are still somewhat on the difficult side, 
especially for smaller capacity units, 
but have been improved vastly in com- 
parison with wartime unit costs. Fur- 
ther improvement is expected as more 
and more units are built. 

A new type of radiant heater and 
radiant type burner is employed by 
Phillips Petroleum Company to attain 
very high input rates in heating vari- 
ous charge stocks. These Selas-type 
radiant type burners are spaced at rel- 
atively close intervals directly oppo- 
site and near to radiant heating coils 
and individual burners and banks of 
burners are fired in such manner 
that, for vis-breaking for example, a 
straight-line heating curve is obtained. 
Heat input rates of 30,000 to 40,000 
btu per square foot per hour are ob- 
tained in the last—highest tempera- 
ture—coils. In a comparative run to 
crack, single-pass, catalytic recycle oil 
in the new furnace and a conventional 
box furnace, the latter could not at- 
tain the cracking rate and per cent 
conversion reached by the radiant 
furnace before reaching the coking 
stage in the box furnace. Gasoline 
yields of 31 and 28 per cent respec- 
tively, were obtained with the radiant 
furnace, at conversion temperatures 
of 1025 and‘ 934 F respectively, re- 
ported C. C, Tate of Phillips, as com- 
pared to 22 per cent for the conven- 
tional furnace at 920 F top tempera- 
ture. Flexibility of temperature con- 
trol and control of the whole tempera- 
ture curve is one of the new furnace’s 
outstanding advantages, Tate said. 

Commercial applications of the new 
Texaco Combustion Process to auto- 
motive engines will shift emphasis 
from chemical octane numbers to 
mechanical octane numbers, said 
Blake Reynolds of the Texaco Devel- 
opment Corporation. This process in- 
cludes the compression of ignition air 
without the presence of fuel during 
the compression stroke, mechanical 
injection of fuel a la diesel engine op- 
eration, and a flame front ignited by 





Socony Refinery Awarded 


Of the 298 oil companies 
participating in the National 
Safety Council's annual safety 
contest for the past year, So- 
cony-Vacuum Oil Company's re- 
finery at Paulsboro, New Jersey, 
was the safest among larger in- 
dividual refineries in the world. 
This is the second year in a row 
that Paulsboro refinery has been 
in first place. 














a conventional spark plug, burning 
the fuel at the essentially same rate as 
injection rate to avoid the introduc- 
tion of detonation. This system will 
enable the engine designer to provide 
a 30 per cent increase in miles-per- 
gallon economy over conventional 
spark-ignition engines. Ability to burn 
very lean mixtures enables this design 
to show better part-load efficiency 
than can the conventional gasoline or 
Otto cycle engine. 

The various catalytic processes 
which dehydrogenate naphthenes 
from petroleum sources into aromatics 
benzene, toluene, etc., make the indus- 
try capable of producing the estimated 
252 gallons per year of needed ben- 
zene if production cost is not the con- 
trolling factor, says George Weber, 
refining editor of Oil and Gas Jour- 
nal, in discussing petrochemical de- 
velopments in the southwest. Coke 
oven benzene may increase only from 
170 to 190 million gallons, he said, 
and that industry is working to im- 
prove its light oil recovery facilities to 
raise production. Hydroforming, the 
Shell benzene process, Platforming, 
Atlantic’s process as well as Socony- 
Vacuum’s new catalytic reforming 
process, all will add to our aromatic 
production in case of serious war de- 
mands. Production of aliphatic chem- 
icals almost doubled in 1950 over 
1945, the respective yields being 15.7 
billion lb and 8.8 billion lb. The new 
Brownsville Hydrocol plant will add 
large quantities to this gross yield, 
150,000,000 Ib when and as that plant 
gets into production. ° 


Reopen Kansas Helium Plant 


Reopening of the Bureau of Mines’ 
helium plant at Otis, Kansas, to meet 
increasing military and industrial re- 
quirements for this lightweight, non- 
inflammable gas was announced re- 
cently by James Boyd, director of the 
Bureau of Mines. The plant, which 
has a rated capacity of about 48,000,- 
000 cu ft annually, will supplement the 
production of the helium plant at 
Exell, Texas. 

Built early in World War II, the 
Otis plant cost about $3,000,000. It 
was operated until 1945, when the 
plant was shut down and placed in 
stand-by condition. 

The reactivated plant will employ 
about 70 persons, including key per- 
sonnel and many experienced operat- 
ing employees being transferred from 
the Bureau’s helium producing facil- 
ities at Amarillo, Texas. Additional 
employees will be recruited from the 
Exell (Texas) plant and from the vi- 
cinity of the Otis plant where possible. 
Helium research activities of the Bu- 
reau will continue to be centered at 
\marillo, Dr. Boyd said. 
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Alkylation installation No. 3 of the Royal Dutch-Shell refinery at Curacao (Nether- 

lands Antilles). The Royal Dutch Company recently translated into English its 

“Diamond Jubilee Book,'’ which was written last year to highlight celebration 
of the company’s 60th anniversary. 


ASTM Publishes Hydrocarbon Compilation 


The American Society for Testing 
Materials has published an extensive 
compilation of tables, which includes 
most of the physical constants of hy- 
drocarbons (boiling below 350 F) 
valuable to testing engineers and 
others concerned with the natural gas- 
oline, synthetic rubber, industrial aro- 
matics, and gaseous fuels industries. 
The work was directed and much of 
it carried out by Robert Matteson, 
California Research Corporation, 
working with Technical Committee H 
on Light Hydrocarbons of ASTM. 

Six classes of hydrocarbons are 
covered in the tables, including par- 
afins, mono-olefins, di-olefins, acety- 
lenes and naphthenes, and aromatics. 
Only those compounds having good 
freezing-point data were included in 
the compounds tabulated, on the as- 
sumption that others had not been 
prepared in sufficient purity. 





Specifically, the tables include: 
Name of compound, formula, molecu- 
lar weight, boiling point, vapor pres: 
sure, freezing point, the three critical 
constants, liquid densities (in four sys- 
tems of units), gas density (in three 
forms), specific heats (at constant 
pressure and constant volume), ratios 
of specific heats and liquid specific 
heats, gross and net calorific values, 
heats of vaporization, refractive I- 
dex at two temperatures, air required 
for combustion, inflammability limits. 
aniline point, and octane number by 
two methods. The data on 225 com- 
pounds are included. 

The 16-page group of tables on 
Physical Constants of Hydrocarbons 
Boiling Below 350 F. (STP No. 109) 
is available in heavy paper cover from 
the American Society for Testing Ma- 
terials, 1916 Race Street. Philadel- 
phia 3, Pennsylvania. at $1 per COPY: 
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Gas Synthesis Process 
Developed by B of M 


Development of one of the first lab- 
oratory processes for the continuous 

oduction of synthesis gas from pul- 
yerized coal is described in a Bureau 
of Mines report released by the United 
States Department of the Interior. The 
process offers an easily controlled 
method for testing the gas making 
qualities of various types of fuels. 
Synthesis gas—a mixture of carbon 
monoxide and hydrogen — required 
for the manufacture of synthetic 
liquid fuels is a product of coal gasi- 
fication, which is the first basic step 
for the indirect Fischer-Tropsch pro- 
cess for producing such fuels. 

A free copy of Report of Investi- 
gations 4742, ‘‘Laboratory-Scale 
Work on Synthesis-Gas Production,” 
may be obtained from the Bureau of 
Mines, Publications Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh 
13, Pennsylvania. 


Gulf Gasoline Output Up 


Two new Gulf Oil Corporation na- 
tural gasoline plants at Waddell, 
Texas, and Eunice, New Mexico, pro- 
duced 25,075,000 gal of gasoline in 
1950, the first public report issued by 
the company on these operations re- 
veals. 

The multi-million dollar installa- 
tions, which began functioning in the 
fall of 1949, also had a joint produc- 
tion of 25,310,000 gal of propane, 
11,015,000 gal of butane, and 16,740,- 
000,000 cu ft of residue gas during 
the year. 


Blaw-Knox Office Moved 


To handle the increased volume of 
business in the southwest, Chemical 
Plants Division of the Blaw-Knox Con- 
struction Company has moved its 
Tulsa office into larger quarters. The 
new office, situated at 540 East Fifth, 
has sufficient space and facilities to 
provide for 45 to 50 engineers and 
draftsmen that are necessary to han- 
dle the increasing number of engi- 
neering and construction contracts. 

The Tulsa engineering group han- 
dles the engineering, procurement, 
and construction of complete plants 
and unit systems for the natural gas, 
petroleum, and chemical industries. 
The key personnel includes R. H. Haz- 
lett, manager of the oil and gas de- 
partment (Pittsburgh and Tulsa) ; 
Carl E. Baird, manager of the Tulsa 
fice; Charles B. Barry, chief engi- 
neer; Kenneth W. Anderson, petro- 
cum engineer; John R. Shaw and 

ennis L. Gilbertson, project engi- 
neers; Emmett W. Fisher, senior pro- 
cess engineer; and Thomas G. Clark, 
chief draftsman. 
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Pan-Am Expansion Program To Be Completed Next Year 


Pan-Am Southern Corporation has 
awarded a contract to the Lummus 
Company to expand facilities at its 
Destrehan, Louisiana, refinery in con- 
nection with $6,500,000 expansion 
program there to produce aviation gas 
and jet fuel. (See story April, The Pe- 
troleum Engineer, Page C-83.) 

The present refinery consists of a 
crude unit which processes 8000 bbl 
daily asphaltic crude. It has lube oil 
and grease blending facilities and 
terminalling facilities and large river 
dock beside 3,000,000 bbl tankage. 
Added capacity will produce about 
7500 bbl per stream day of grade 
100/130 aviation gasoline or 4000 bbl 
per stream day of grade 115/145 plus 
200 bbl per stream day grade 
111/130. Jet fuel production will be 
5000 bbl per stream day. 

The revamped crude unit will per- 
mit simultaneous processing of 15,000 
bbl per stream day of light coastal 


crude to a low percentage of fuel oil 
bottoms and 5000 bbl per stream day 
crude to asphalt bottoms, Catalytic 
cracking unit will process 12,000 bbl 
per stream day gas oil at high con- 
version and will operate in blocked 
operation with a retreating cycle. 

The vapor recovery unit will re- 
cover light ends from fluid catalytic 
cracking unit. Products from the va- 
por recovery unit will consist of 
PP-BB charge recovery unit designed 
so that recovery of propylene can be 
varied from 60 volume per cent to 
practically zero volume per cent. Al- 
kylation unit will use sulfuric acid as 
catalyst. Capacity of unit will be 2500 
bbl per stream day of aviation alky- 
late. Flexibility will be installed to al- 
low for alkylation of mixed propylene 
butylene or butylenes alone. Construc- 
tion units will begin immediately, and 
they are expected to be completed by 
July 1952. 


Styrene cracking unit at Koppers’ polystyrene plant in Kobuta. 


Koppers to Expand Facilities 

Koppers Company, Inc., has an- 
nounced a multi-million dollar pro- 
gram of expansion for its chemical 
division, which provides for construc- 
tion of a new plant near Port Arthur, 
Texas, and additions to its present fa- 
cilities at Kobuta, Pennsylvania. Dan 
M. Rugg, vice president and general 
manager of the chemical division re- 
vealed that the program will, within 
a year, make it possible to increase the 
Division’s production of styrene mon- 
omer by about 33 per cent, and to in- 
crease the division’s production of the 
popular plastic, polystyrene, by about 
25 per cent. 


Koppers has contracted to purchase 
about 1000 acres of land, located 
about 2 miles west of Port Arthur, 
Texas, Rugg said. On a portion of 
this land, Koppers wilt construct a 
plant that will take ethylene from the 
unit that Gulf Oil recently announced 
it will build at its Port Arthur refin- 
ery and combine it with benzene to 
make ethyl-benzene. 


New facilities at Kobuta will in- 
clude those to increase the produc- 
tion of styrene monomer, which is es- 
sential to the synthetic rubber pro- 
gram. Some increase also will be made 
in facilities to produce the plastic, 
polystyrene, from styrene. 
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Miniature lon-Exchange Unit 


An interesting new development in 
lon-Exchange is the Filtr-Ion, a pint- 
size refillable water purification unit 
on the Monobed ion exchange prin- 
ciple, announced recently by La 
Motte Chemical Products Co., Tow- 
son, Baltimore 4, Maryland. This unit 





tories, hospitals, garages, photo- 
eraphic units, for soil analysis, and 
other applications where small 
amounts of pure, ion-free water are 
needed, but where larger, more ex- 
pensive units are impractical. 

The tube is 814-in. long by 15% in. 
diameter, is filled with a special unit 
that removes both cations and anions 
from ordinary faucet water, yielding 
water essentially deionized, as much as 
10 gal of pure water being obtained 
from each refill, water of laboratory 
quality. A Fiberglas filter removes 
solid impurities from the water at the 
same time. The unit does not remove 
bacteria or un-ionized materials. The 
medium is composed of Amberlites, 
developed by the Resinous Products 
Division of Rohm and Haans Com- 
pany of Philadelphia. The resins 
change from blue-black when fresh 
to light yellow, in a gradually de- 
scending line when exhausted. Each 
refill package holds enough for two 
complete refills, including filter 
elements. 


Process Heating Seminar 


May 26th has been set as the date 
for the second annual John Zink Pro- 
cess Heating Seminar at the John Zink 
Company plant, 4401 South Peoria, 
Tulsa, Oklahoma. Plans for atten- 
dance by more than 300 engineers 
from process industries of the U.S., 
Canada, and Mexico are being made. 
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Gasoline-From-Coal in South Africa 


The first commercial Synthol pro- 
cess plant has been announced by M. 
W. Kellogg Company, to be built for 
South African Coal, Oil and Gas Cor- 
poration, Ltd., (SASOL). It is to be 
constructed on the Vaal River, 40 
miles south of Johannesburg, near 
Coalbrook, Orange Free State, and 
work has already begun on the plans 
and designs of the installation. 

The Synthol process is the Ameri- 
can development by Kellogg, and 
Cities Service interests of the so-called 
Fischer-Tropsch process for convert- 
ing coal and other organic materials 
into petroleum-like hydrocarbons, and 
oxygenated organic chemicals. In 
South Africa the plant will include 
coal mines to supply the raw material 
from which the hydrocarbon and 
other products are made. A gasifica- 
tion plant, to produce the synthesis 
gas from coal, a mixture of carbon 
monoxide and hydrogen will be built, 
reportedly based on German develop- 
ments in this field. 

This synthesis gas will be charged 
to the Synthol unit, developed by Kel- 
logg and their collaborators in a large 
pilot plant in Jersey City. A new re- 
actor has been developed, employing 
the fluid catalyst principle, a method 
that solves one of the major problems 
the Germans never did work out satis- 
factorily. This solution, it is believed, 
has made the process practical when 
economic conditions promise a fairly 
adequate product price structure. The 
removal of the great amount of heat 
generated during the process is made 


feasible for the first time by this de. 
velopment of the fluid reactor. New 
catalysts, among them one composed 
largely of iron, have given the syn. 
thesis a new lease on life. 

The unit will be directed priinarily 
toward production of liquid fuels of 
the gasoline and diesel fuel types. Lit. 
tle if any petroleum reserves are found 
in South Africa but large deposits of 
low-cost coal are available. The pres. 
ent price structure for petroleum 
products will enable the local instal. 
lation to operate profitably and may 
eventually make South Africa inde. 
pendent of outside liquid fuel sup. 
plies, it is believed. Several. gas gen. 
erators will be installed, any one of 
which will supply a city of 150,000 in- 
habitants with fuel gas. The plant is 
to be immediately adjacent to the coal 
deposit, which will be tapped, and the 
entire project begins from the ground 
up by sinking shafts, building em- 
ployee quarters in a good-sized city. 
Large oxygen concentration units will 
be built, complete chemical process- 
ing equipment amounting to a large 
refinery. Provision will be made for 
concentrating the chemicals formed, 
for disposal as solvents or for any 
other purpose, which may include de- 
hydration and reconversion to hydro- 
carbons. 

The Kellogg Company will serve as 
project manager of the entire con- 
struction job and its foreign subsidi- 
ary, Kellogg International Corpora- 
tion, will supervise construction and 
procurement of materials required. 





Israeli Refinery Planned 


Consolidated Refineries is planning 
installation of a new petroleum crack- 
ing plant at Haifa, Israel, which is 
expected to be in operation in the 
summer. The new plant will produce 
the best quality gasoline heretofore 
available in Irael, and also, for the 
first time, high octane aviation fuel 
and gases for the nitrogen plant that 
the Israeli government plans to build. 
The new unit will bring operations of 
the Haifa plant up to 25 per cent of 
capacity, an increase of 40 per cent 
over last year’s output. 


Sarnia Refinery Expanded 


Engineering of several major pro- 
cessing units for Canadian Oil’s new 
$18,000,000 refinery at Sarnia, On- 
tario, has progressed from the plan- 
ning stage to the production phase and 
construction will start some time in 
April, according to The Canadian Kel- 
logg Company, Ltd., refinery and 
chemical engineer-contractors of To- 
ronto. Canadian Oil Companies and 
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Canadian Oil Refineries will own and 
operate the refinery. 

Completion of the plant, for which 
Canadian Kellogg will design and 
erect combination Fluid catalytic 
cracking and catalytic polymerization 
unit as well as special fractionating 
equipment to produce butane and pro- 
pane, is scheduled for 1952. The com- 
bination unit, first of its kind to have 
the new Orthoflow catalytic cracker 
operating in combination with cat 
poly, will produce high-octane stock 
for both aviation and automotive gas0- 
line. Gas oil feed for the cracker will 
be produced from 20,000 bbl per day 
of Alberta crude. 


LPG Hits New High 


The 1950 demand for liquefied 
petroleum gas rose to a new recor 
in 1950, according to statistics from 
the Bureau of Mines. Estimated de- 
mand for the year totaled 3,000,019, 
000 gal, a gain of 21.6 per cent from 
the 1949 total of 2,467,156,000. 
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First Cracking Refinery 
Placed on Stream in Brazil 


The first refinery to produce 
cracked gasoline in Brazil has just re- 
cently been placed on stream at Bahia 
for Refinaria Nacional de Petroleo, 
S.A. by The M. W. Kellogg Company, 
refinery and chemical engineers of 
New York City. 

A complete combination crude dis- 
tillation and thermal cracking plant, 
the refinery is capable of processing 
2500 bbl of crude each day. It is the 
first of its kind to be built in Brazil 
and, according to Kellogg, represents 
the most modern type of thermal com- 
bination processing. 

Operating off one control room, the 
refinery employs a minimum of inter- 
mediate storage tanks and processing 
vessels, It combines low investment 
cost and reduced operating expense 
with the production of high quality 
thermally cracked gasoline and other 
petroleum products, states Kellogg. 


AIChE Meet in Missouri 


Ammonia synthesis, innovations in 
petroleum refining, reaction kinetics, 
and influence of finances on engineer- 
ing expansion are among the import- 
ant topics being discussed at the Mid- 
West regional meeting of the Amer- 
can Institute of Chemical Engineers, 

otel President, Kansas City, Mis- 
souril, May 13-16. A series of inspec- 
lion trips to an oil refinery, a soap 
plant, a steel works, a corn processing 
plant, The Midwest Research Institute, 

pencer Chemical Company, and 
other companies is planned for stu- 
fnts and those wishing to participate. 
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Refinaria Nacional de Petrolea, S. A., has put on stream this refinery at Bahia, Brazil. 
The first of its kind in Brazil, it has a capacity of 2500 bbl a day. 


Colorado Oil Shale 
Estimates Raised 


Recent sampling of the Green River 
oil-shale formation in northwestern 
Colorado, where the Bureau of Mines 
is mining shale and producing shale 
oil on a demonstration scale, has in- 
creased previous estimates of shale de- 
posits in this area substantially, Sec- 
retary of the Interior Oscar L. Chap- 
man has disclosed. 

On the basis of sampling and assay 
data obtained since 1944, a Bureau of 
Mines report released by Secretary 
Chapman says, partly blocked out and 
geologically inferred shale running 
25 gal a ton or more in the richest 
area theoretically would yield 125 bil- 
lion barrels of oil, the actual recovery 
depending on mining and processing 
losses. Combined with deposits of 15- 
gal-a-ton shale, the theoretical yield 
in the entire area rises to 494 billion 
barrels. 

The Green River formation in 
northwestern Colorado covers about 
2590 square miles and the Piceance 
Creek basin between the Colorado and 
White Rivers, where all the sampling 
was done, covers about 1650 square 
miles, Carl Belser, Bureau mining en- 
gineer who prepared the report, 
stated. About 1000 square miles in the 
basin is believed to contain shale of 
possible economic importance. 

A free copy of Report of Investiga- 
tions 4769, “Green River Oil-Shale 
Reserves of Northwestern Colorado,” 
can be obtained from the Bureau of 
Mines, Publication Distribution Sec- 
tion, 4800 Forbes Street, Pittsburgh, 


Pennsylvania. 





Germany to Build 
Houdriflow Unit 

Gewerkschaft Erdol-Raffinerie Ems- 
land, a German petroleum company, 
will install a Houdriflow catalytic 
cracking unit at its new refinery in 
Linger, Germany, a short distance 
from the Dutch border, it was an- 
nounced by D. N. Hauseman, presi- 
dent of Houdry Process Corporation. 

A Houdry fixed-bed unit, situated 
in Berre, France, has been operating 
for several years and is the only cata- 
lytic cracking unit in operation in Eur- 
ope. The Lingen installation, which 
will be situated in the new Emsland 
oil field, will be the first of the modern 
Houdriflow moving-bed units to be 
built in Europe. 

The Houdriflow process, which was 
introduced in 1948, was the first to 
make use of the gas-lift principle for 
transporting the pelleted or spherical 
type catalyst used in moving-bed 
units. 


Canadian Petrochemical 
Company Being Formed 


The British American Oil Company 
Limited and Shawinigan Chemicals 
Ltd. will soon form a jointly owned 
petrochemical company. Engineering 
studies of a number of projects are 
well advanced. Plant construction will 
begin within a few months using a 
newly developed process, which pro- 
mises substantial economies in the 
production of certain basic chemicals 
now in great demand. The raw ma- 
terials will be produced in Canada, 
and the chemical products will be util- 
ized by Canadian factories. 
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REFINING AND 


GAS PROCESSING 


— PERSONALS —_ 


> George E. Shaw, of Petro-Chem- 
ical Equipment Company, Inc., of 
Houston, Texas, is on a mission of 
several weeks duration in Iran in a 
consulting capacity in connection with 
filtration problems at the Abadan re- 
finery of Anglo-Iranian Oil Company. 
Shaw is well known in filtration circles 
due to a wide experience gained both 
before and since the organization of 
Petro-Chemical Equipment Company, 
a corporation specializing in filtra- 
tion engineering, materials handling, 
electric motors and power transmis- 
sion equipment and allied lines in as- 
sociation with J. C, Riley, Jr., and H. 
C. Scott. 





Gordon Kiddoo 


> Gordon Kiddoo was appointed as- 
sistant director of National Research 
Corporation’s petrochemical research 
department. Kiddoo received his de- 
gree in chemical engineering from 
Cornell University in 1942. Subse- 
quently he was employed by the Chi- 
cago Corporation, Corpus Christi, 
Texas, in oil and gas production and 
cycling plant operations near Bishop, 
Texas. Kiddoo will be in charge of the 
engineering economics aspects of the 
petrochemical research program 
which National Research Corporation 
is undertaking jointly with Electric 
Bond and Share Company and United 
Gas Corporation. 


> T. Nicholas Bath has accepted the 
position of chief lubrication engineer 
for the Battenfeld Grease and Oil Cor- 
poration. Bath was graduated from 
the University of Illinois in 1929 with 
a degree in chemical engineering. He 
served as a chemist for the Pennsy]l- 
vania Petroleum Company and the 
Kansas City Testing Laboratories be- 
fore joining the Shell Oil Company 
in 1935. When he left Shell Oil in 
1950, he was assistant manager of the 
lubrication department. 
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> Dr. Manson Benedict, whose ap- 
pointment as professor of chemical 
engineering at the Massachusetts In- 
stitute of Technology was announced 
recently, will also serve as scientific 
director of the National Research Cor- 
poration, Richard S. Morse, its presi- 
dent, has announced. Dr. Benedict 
received his bachelor’s degree in chem- 


istry from Cornell in 1928. Subse- 
quently he was a research chemist at 
National Aniline & Chemical Com- 
pany. He renewed his studies at the 
Massachusetts Institute of Technology 
where he received his masters degree 
in 1932 and his doctorate in physical 
chemistry in 1935. As scientific di- 
rector of National Research Corpora- 
tion, Dr. Benedict will initially place 
particular emphasis on the new petro- 
chemical research program, which is 
being undertaken jointly with Electric 
Bond and Share Company and the 
United Gas Corporation. 


> Arthur H. Sherwood, Eastern 
district sales manager for Petro-Chem 
Development Company, passed away 
at his home in Garden City, Long Is- 
land, at the age of 70 years. “Sherry,” 
as. he was known throughout eastern 
refining circles, was a pioneer among 
oil equipment men. A graduate of 
Cornell University in 1901, all of his 
business years were identified with 
oil refining equipment; Wilson-Sny- 
der Pump Corporation, U. S. Steel 
Corporation, and lately with Petro- 
Chem Development. 





Philip C. McGrath 
> Philip C. McGrath, formerly chief 


process-engineer for C. F. Braun and 
Company of Alhambra, California, 
now heads the project-engineering de- 
partment. McGrath, who has been 
with the engineering company for 22 
years, is a graduate of the Massachus- 
etts Institute of Technology. He is a 
member of the American Chemical 
Society and the American Society of 
Mechanical Engineers. 
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Irving J. Staid 


> Irving J. Staid, Billings, Montana, 
has been appointed manager of The 
Carter Oil Company’s manufacturing 
department. Staid, a native of Pea- 
body, Massachusetts, graduated from 
the University of Alabama in 1938 
with a degree in chemical and metal- 
lurgical engineering and immediately 
began work as a chemist in labora- 
tories of the Esso Standard Oil Com- 
pany refinery at Everett, Massachu- 
setts. After extensive experience with 
Esso Standard, Staid joined Carter in 
1945 as chief engineer of the Billings 
refinery. 

It was also announced that Her- 
man G,. Gunter had been appointed 
assistant manager of the manufactur- 
ing department, Gunter graduated in 
engineering from Johns Hopkins Uni- 
versity and joined the Jersey Stand- 
ard organization in 1930 as an analyst 
in the chemistry laboratory of the 
Baltimore refinery. After service in 
several of the Jersey refineries, he 
joined Carter in 1947 and has been 
general superintendent in charge of 
operations at the new Billings plant. 


> Lyle R. Duty has been named as- 
sistant to the executive vice president 
and Carl M. Peters has been ap- 
pointed manager of economics, Pan- 
Am Southern Corporation. Duty was 
with Standard Oil Company (In- 
diana) for 22 years before joining 
Pan-Am Southern. Peters was former- 
ly employed in the research depart- 
ment of Standard Indiana. He was 
graduated from the University of Vir- 
ginia in 1941 and from Princeton 
University in 1942 with a masters 
degree in chemical engineering. 


> William H. Bowman, Max Neu- 
haus, and L. P. Scoville have been 
elected vice presidents of Jefferson 
Chemical Company, Inc. Jefferson was 
formed in 1944 by The Texas Com- 
pany and American Cyanamid Com- 
pany to manufacture chemicals from 
petroleum hydrocarbons. Neuhaus 
and Scoville have been on Jeffersons 
staff since the company was orga 
ized. Neuhaus, who went to Jefferson 
as manager of its technical and re 
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search department, had previously 
been with The Texas Company and 
Texaco Development Corporation 
since 1932. Scoville went to Jefferson 
in 1944 as chief engineer, and was 
subsequently promoted to manager of 
the production department. Prior to 
his service with Jefferson, he was 
senior engineer for The Texas Com- 
pany, where he served for 12 years. 
Bowman became Jefferson’s market 
development manager in 1945, and 
when the company’s sales department 
was organized, he was named man- 
ager of that department. 


>» C. S. Davis has been appointed 
plant manager of America Cyanamid 
Company’s new pe- 
troleum cracking 
catalyst plant at 
Michigan City, In- 
diana. The new 
plant is scheduled 
to go into opera- 
tion in June, 1951. 
For the last two 
years, Davis has 
been general su- 
perintendent of the 
company’s plant in 
Marietta, Ohio, where dyestuffs and 
intermediates for pharmaceuticals are 
manufactured. He is a graduate of the 
Newark College of Engineering with 
the degree of chemical ‘engineer. Af- 
ter his graduation in 1926, he worked 
for approximately six years on syn- 
thetic aromatic chemicals and _nitro- 
cellulose solutions. In 1932, he joined 
the Chemical Construction Corpora- 
tion, a Cyanamid unit. 





C. S. Davis 


> William R. Seuren, formerly as- 
sistant to W. J. Carthaus, vice presi- 
dent in charge of Deep Rock Oil Cor- 
poration’s manufacturing and re- 
search division, has been named su- 
pervisor of lubricating oil finishing at 
the company’s Cushing, Oklahoma, 
refinery. Donald T. Axon will fill 
the position vacated by Seuren’s pro- 
motion. A native of New Jersey, Seu- 
ten came to Deep Rock in 1949 after 
receiving his master’s degree in bus- 
iness administration from Harvard 
University. He obtained his B. S. de- 
gree in chemical engineering from 
Pennsylvania State College and his 
‘S. in chemical engineering from 
Massachusetts Institute of Technol- 
ogy. Before going to Harvard in 1947, 
euren worked as process engineer 
with Foster Wheeler Corporation, E. 
B. Badger and Sons, and Stanolind 
Oil and Gas Company. 


Uy Fred L. Story has been appointed 
ead of the process-engineering de- 
partment for C. F. Braun and Com- 
pany ot Alhambra, California. Story 
as been with the enineering com- 
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Fred L. Story 


pany for 16 years. During that time 
he has held several responsible posts, 
serving successively as senior process- 
engineer, assistant process-engineer, 
and head of the apparatus department. 





Osher Goldsmith 


> Osher Goldsmith has been ap- 
pointed director of the fuels and 
chemicals division in the regional Of- 
fice of Price Stabilization.Goldsmith 
has been serving as a consultant in the 
OPS office in Dallas, Texas, since it 
opened January 29. For an interim 
period during organization of that of- 
fice, Goldsmith served as acting re- 
gional price executive, in charge of 
administering the price program for 
all commodities affected. 


> R. L. Tollett, president of Cosden 
Petroleum Corporation, Big Spring, 
Texas, was elected president of the 
Western Petroleum Refiners Associa- 
tion for the year 1951-52. 

Elected vice presidents were: H. J. 
Kennedy, Continental Oil; F. L. 
Martin, Sunray Oil; Roland V. 
Rodman, Anderson-Prichard Oil, 
and J. W. Vaiden, Skelly Oil. 

John C. Day was named secretary 
treasurer; Virginia W. Campbell, 
assistant treasurer, and Fayette B. 
Dow, general counsel. 

Elected to the board of directors 
were: R. L. Tollett; R. G. Bandy, Mid- 
land Cooperative Wholesale (Cushing 
refining division); Paul G. Blazer, 
Ashland Oil and Refining; Reid Bra- 
zell, Leonard Refineries, Inc.; Rex S. 
Blazer, Allied Oil; W. J. Carthaus, 
Deep Rock Oil: Sheldon Clark, Sin- 


clair Refining; O. L. Cordell, Bareco 
Oil; F. H. Dunn, Wilcox Oil; Lee 
Haugen, Cities Service; I. A. Helling, 
El Dorado Refining; A. M. Hughes, 
Phillips Petroleum; R. R. Irwin, So- 
cony-Vacuum Oil, (White Eagle) ; H. 
J. Kennedy; J. P. Langfitt, Pure Oil; 
R. E. Luton, Ohio Oil; L. D. Mann, 
Cities Service Refining; F. L. Martin, 
Sunray Oil Corporation; T. M. Mar- 
tin, Lion Oil; Brown L. Meece, Globe 
Oil and Refining; M. H. Robineau, 
Frontier Refining; Roland V. Rod- 
man; J. W. Vaiden; J. W. Warner, 
Tide Water Associated; J. S. Wertz, 
Vickers Petroleum. 


Tanker Pool Speeds 
Fuel To Armed Forces 


A newly formed voluntary pool of 
tankers from the oil industry fleet is 
helping speed vital cargoes of avia- 
tion fuel, gasoline, engine oil, and 
other petroleum products to Ameri- 
ca’s armed forces. 

Known as the “Volunteer Tanker 
Allocation Pool,” the group was or- 
ganized to assure sufficient carrying 
capacity to meet extensive petroleum 
needs of the nation’s mobile and 
mechanized defense forces. 

In a period that sees America’s life 
line stretched practically around the 
world, tankers have the important job 
of supplying the life blood to that 
line. They carry oil to fighting men in 
Korea, to the ships at sea, to far away 
spots where other Americans are 
ready to fight if necessary, and to 
U. S. allies throughout the world. 


Canada Gets First 
Platforming Unit 


Canadian Oil Company will install 
Canada’s first platforming unit at its 
Froomfield, Ontario refinery. The new 
unit will have a capacity of 3800 
bbl per day; the entire refinery’s 
throughput will be 20,000 bbl. Uni- 
versal Oil Products Company will de- 
sign and build the unit. 














Take Time to 


Save Time — 
And Money 


Many items of equipment that 
will save you hours of time and 
your company thousands of 
dollars are described in the ads 
in this issue and in the New 
Machinery Department begin- 
ning on page E-49. 

Use the reply card, requiring 
no postage, to obtain complete 
details and prices. 
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for the CHEMICAL and 
PETROLEUM INDUSTRIES 


The creation of a separate 
CHEMICAL-PETROLEUM DIVI- 
SION for these two vastly impor- 
tant industries is our recognition 
of the great progress taking 
place in the Chemical-Petroleum 
Field and of the continuous in- 
crease in volume of business to 
National Airoil Burner Company 


from that Field. 


For almost 40 years National Air- 
oil Burner Company has, step by 
step, kept pace with develop- 
ments in the Chemical-Petroleum 
Industries. Now, we take added 
confidence and pride in know- 
ing that we will be even better 


able to serve these industries. 


We know you will be interested in the full particu- 


lars we can give regarding your oil-gas-sludge 


combustion requirements. 





1259 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 





To obtain more information on products advertised see page E-49 





omething new 


NATIONAL AIROIL 
BURNER COMPANY, INC. 





South Boulevard, Houston 6, Texas 
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Locomotives were called into service as mobile boiler houses 
at Sun Oil's Marcus Hook refinery. 


Railroads Provide Steam for Refineries 


Railroad locomotives are playing a unique role in the 
production of military aviation gasoline at Sun Oil Com- 
pany’s refinery in Marcus Hook, Pennsylvania. Pressed into 
‘service because of a serious delay in the delivery of large 
new boiler equipment, a dozen engines on railroad sidings 
inside the refinery are helping to provide the steam require- 
ments of the aviation gasoline plants. 

Use of the locomotives as “mobile boiler houses” has per- 
mitted Sun to meet in full its aviation fuel commitments to 
the Armed Forces. Sun is making large quantities of this 
fuel for the military. Steam from the locomotives passes 
through manifolds to lines connected with the refinery’s 
main steam system, supplementing the supply from existing 
sources. The operation continues day and night. 


Uranium Refinery Will Be Constructed 


The United States Atomic Energy Commission will con- 
struct a uranium ore refinery and other facilities for the 
production of uranium feed materials on a 1200 acre site 
near the Miami River, 19 miles northwest of downtown 
Cincinnati, Ohio. The new installation will produce uran- 
ium in forms suitable for use in the AEC’s fissionable ma- 
terials production plants. 

The new facilities are being designed by Catalytic Con- 
struction Company of Philadelphia. In announcing the new 
site, Wilbur E. Kelley, manager of the New York opera- 
tions office stated that no atomic weapons would be made at 
the site and that operations there would create no environ- 
mental toxic or radiological hazards, 


Drums Cleaned By Machines 


Two Rotoblast drum cleaning machines, Models ES-400 
and ES-382, which simplify and speed-up the removal of 
dirt, rust, paint and other foreign materials from 30 and 
55 gal returnable steel drums and lids before reuse, are an- 
nounced by Pangborn Corporation, Hagerstown, Maryland. 

Metal abrasive, hurled against both the interior and ex- 
terior surfaces of the drum by centrifugal force, scours the 
meatl in seconds, leaving no chemicals or alkalies to wash 
off, and providing a clean bonding surface for repainting. 
Drums are automatically handled during the cleaning oP- 
eration—only one man can load and unload the barrels. 

Models ES-400 is designed to clean 1000 to 1100 drums 
and drum heads a day, or 125 to 140 per hour. Model ES- 
382 will clean 320 to 560 drums and covers per day. 
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Pipe Line Outlook 









Pranivas. of open weather to some parts 
of the country has made it possible for 
certain pipe line projects, which have been 
marking time during severe winter months, 
to get under way. Other projects are ready 
to begin as these weather conditions become 
general. 

Allocation of pipe is still the major con- 
sideration in the future of pipe line con- 
struction. The industry has had no definite 
instructions from Washington regarding 
how it will be ranked in the matter of 
priorities. A heartening note is sounded, 
however, by W. C. Kinsolving, president 
of the Sun Pipe Line Company, writing in 
this issue of The Petroleum Engineer, who 
states that 1951 will see the greatest pipe 
line expansion in the country’s history. He 
estimates that 19,000 to 20,000 miles of 
pipe lines will be laid this year compared 
with last year’s banner attainment of 16,- 
000 miles. He qualifies his statement by 
saying that government restrictions or steel 
shortages could “throw up unexpected road- 
blocks”. He further says, however, that the 
Petroleum Administration for Defense has 
assured that everything in its power will be 
done to aid the industry in expanding to 
meet military and civilian requirements. 
The steel industry’s expansion to increase 
production also will be a mighty factor in 
making it possible to carry out the program. 

Other important forces also are lending 
their influence to bring about accelerated 
transportation construction. Paul Kayser. 
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president of El Paso Natural Gas Com- 
pany, and president of the Independent 
Natural Gas Association of America, speak- 
ing before the American Petroleum Insti- 
tute at Amarillo, Texas, strongly urged 
that the natural gas industry be allowed to 
expand during the national emergency. To 
those pessimistic enough to believe that the 
industry might over expand, he pointed out 
that, if the time ever comes when natural 
gas supplies are exhausted, the pipe lines 
will not be wasted but can be used to trans- 
port and distribute synthetic fuels.—F.H.L. 


Pipe Line Archaeology 


| Pieatining is really putting on class. 
Who would have thought a few years back 
that pipelining and archaeology would 
have anything in common. Such is the 
case, however, and an article in this issue 
tells some extremely interesting facts in 
connection with the construction of El Paso 
Natural Gas Company’s San Juan Project. 


The pipe line route is through the cen- 
ter of the American Indian Pueblo civili- 
zation. Many of the dwellings of these 
ancient people have been buried for cen- 
turies and are being uncovered as pipe line 
ditch is made. Since these ruins and other 
items of historical interest cannot be dis- 
turbed except by permission and under 
proper procedure, six archaeologists were 
placed on the El Paso payroll. Their ef- 
forts have resulted in the preservation of 
much worthwhile material, which is being 
studied, then placed with museums.—F.H.L. 


D-3 


The 2-4 Crose line-traveling coating and 
wrapping machine illustrated is light weight 
and compactly designed. These features are ex- 
tremely essential for proper coating of small 
diameter pipe. Equipped with the patented 
Crose coating spray ring. 
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CROSE PIPE CUTTING AND BEVELING MA- 
CHINES—Ideal for fast, true cutting and bevel- 
ing of pipe. Available in six sizes for 4’ to 36” 
pipe. Machines for 16’ pipe and above have 
“‘Out-of-Round”’ Attachment as standard equip- 
ment. Made of strong aluminum alloy. 


30 BARREL CAPACITY ~ 23 BARREL CAPACITY 


CROSE-LITTLEFORD PIPE COATING KETTLES are equipped with hydraulically controlled agitator, 
low pressure burner, dial-type thermometer and a Wisconsin air-cooled gasoline engine with electric 
starter. If the agitator becomes fouled, the hydraulic fluid by-passes until the agitator is freed. 
The low pressure burner uses any type of low-grade fuel oil and distributes heat equally over all 
parts of the bottom. This burner is designed to avoid hot spots thereby eliminating the necessity 
of replacing bottoms. These completely insulated kettles may be purchased on Athey tracks or on 
skids for stationary coating yards. Over 150 of these kettles are in service in the United States and 
Canada. . 


CROSE COATING STRAINERS 

fit all makes of pipeline coat- CROSE PIPE CRADLES handle pipe sizes from 

ing kettles—has easily remova- : 4" to 34” in diameter. Cradle illustrated can be 

ble wire mesh filter element. Sone to cradle pipe from 16” to 26” in 
: iameter. 


10 BARREL CAPACITY 


CROSE-LITTLEFORD PIPE COATING KETTLES are 
equipped with manually operated agitator, two 
No. 5 burners and can be furnished mounted on 
Athey tracks or skids. This kettle also available 
with hydraulically controlled agitator and Wiscon- 
sin air-cooled engine. This kettle has been proven 
in field service. 


PIPE WRAPPING MATERIALS — V!TRON boo 
Fiber Underground Pipe Wrap has been p N 
on thousands of miles of pipeline. Aabestos 
Glass Fiber Underground Pipe Wrap, “% 
Felt and Kraft Paper are all avail 
mediate shipment from warehouse 
Tulsa, Okla. or Houston, Tex. 
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Tue year 1951 will see the great- 
est pipe line expansion in the coun- 
try’s history, barring unforeseen 
contingencies. 

Statistics recently compiled show 
that pipe line construction will be 
pushed ahead by 19,000 to 20,000 
miles this year with plans already in 
the making for additional thousands 
of miles of pipe line. 

Actually, plans—notably in the gas 
utility industry—do not stop even 
there but are being formulated for 
expansion over the next five years. 

Last year, of course, was a banner 
year in itself with more than 16,000 
miles of pipe laid. Natural gas led the 
way with considerably better than 
10,500 miles of line, crude was next 
with 3200 miles, and there were 2500 
miles also laid for products. 

This year, however, all previous 
records are expected to be shattered 
unless governmental restrictions or 
steel shortages throw up unexpected 
roadblocks. 

In this connection, we are assured 

by Petroleum Administration for De- 
lense that it will do everything in its 
power to help the industry meet its 
expansion for both military and neces- 
sary civilian requirements. 
__ The steel industry, too, is meet- 
ing 1951’s problems head-on, which 
is vitally important to pipelining be- 
cause tubular goods of all kinds are 
in short supply. 

A record $1,200,000,000 will be 
spent this year by iron and steel com- 
panies for expansion and improve- 
ment. American Iron and Steel Insti- 
tute has said that 35 to 40 companies 
are engaged in increasing their iron 
and steelmaking capacities. It is pre- 
dicted further that steelmaking fur- 
naces hy the end of 1952 will be able 
to make more than 117.500.000 tons 
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Pipe Line Industry's Greatest Year 


Construction in 1951 expected to total 19,000 to 20,000 miles, 
breaking all previous records — PAD assures its support 
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WILLIAM C. KINSOLVING 


annually at full production compared 
with 104,230,000 tons a year at 
present. 

Of this total, it is expected that 
sufficient steel will be allocated for 
the pipe lines now being laid down 
and those being planned to continue 
the rapidly spreading network over 
the United States from the produc- 
tion fields of the Southwest. 

Given the cooperation of suppliers 
and the government, the pipe line in- 
dustry will meet its national defense 
requirements and the pipe will go into 
the ground. 

In this connection, the recent report 
of the Committee on Petroleum Trans- 
portation of the National Petroleum 
Council bears sharply on the job that 
will be done. 

The committee stated in plain lan- 
guage that existing and planned facili- 
ties are sufficient to do the jobs now 
in sight. 

The report also had this to say in 
regard to new construction: 

“In making such a statement as to 
adequacy, the importance of com- 


pleting the construction of certain’ 


planned facilities must be particu- 
larly emphasized. 

“The completion of such facilities 
is conditioned upon the availability 
of steel and other materials in short 
supply in proper cases favorable 
government action permitting accel- 
erated amortization of privately fi- 
nanced projects. and many other con- 
tingent factors.” 

The report also pointed out that 
the nation is fortunate at this time to 
have. as a result of competition and 
other economic factors. the transpor- 
tation facilities of the various types 
required for oil and gas movements. 
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The Author 


W. C. Kinsolving is president of the 
Sun Pipe Line Company (Texas), Sus- 
quehanna Pipe Line Company, and 
chairman of the board of the Mid-Val- 
ley Pipeline 
Company. He 
joined the 
staff of Sun Oil 
Company imme- 
diately upon re- 
ceiving a de- 
gree in electrical 
engineering 
from Cornell 
University. This 
was in 1923 
and he was an 
; ordinary oil- 
field hand. Advancing through various 
stages of oil-field work, eventually he 
was placed in charge of construction 
of a products pipe line in the East, 
(1930-31). He then went to Texas to di- 
rect the construction and operation of 
a crude oil line from the newly discov- 
ered East Texas field to the Gulf Coast. 
In 1942 he was called to Washington to 
serve as assistant director of transpor- 
tation for the Petroleum Administration 
for War. In this capacity he figured 
prominently in the planning and con- 
struction of the “Big Inch" and “Little 
Big Inch” pipe lines. Later he was com-. 
missioned a colonel in the Army Corps 
of Engineers and played a prominent 
role in the building of the China- 
Burma-India pipe line. Upon comple- 
tion of this war service he returned to 
Sun as manager of all pipe line opera- 
tions, later becoming president. 














which have been developed and in- 
tegrated into a highly efficient system. 

This being the case, the consuming 
public—which is the Nation—may 
rest assured that the pipe line section 
of the petroleum industry is not rest- 
ing on previously won laurels. 

It is working day and night and, if 
called upon. will be ready for sudden 


‘ drafting of its facilities to meet full 


military requirements. eee 
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El Paso Now a Two-System Company 


Completion of San Juan Project will give El Paso Natural Gas 


Company its second pipe line system — During last 12 months, 


1200 miles of pipe were laid on this and its “Southern Lines.”’ 


Sratisrics on El Paso Natural Gas 
Company became obsolete in a hurry 
in the 12 months from March 1, 1950, 
through April 30, 1951. Consiruction 
crews laid down more than 1200 miles 
of pipe—most of it big inch—to set 
anew record for the company. Daily 
gas deliveries, for the first time. 
climbed to more than 1,000,000,000 
cu ft. Population served by the com- 
Pany jumped to 12,000,000 people 
wnen, in August, service was insti- 
tuted to northern California including 
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San Francisco and the other bay area 
cities. Last, but not least, the company 
became an organization with two pipe 
line systems when, in July, it was 
authorized to construct an entirely 


new pipe line several hundred miles. 


north of its present lines. 

All but a minor portion of a five- 
year, $200,000,000 expansion pro- 
gram on El Paso Natural Gas Com- 
pany’s lines from the Permian Basin 


EXCLUSIVE 


westward through west Texas, south- 
ern New Mexico, and southern Ari- 
zona was completed during the year. 
Certain expansion proposals on the 
southern lines are pending with the 
Federal Power Commission but, as 
of right now, authorized construction 
on the Permian Basin lines of the 
company is, for all practical pur- 
poses, complete, 

A major part of the construction 
on the northern pipe line system was 
accomplished during the year by El 
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Paso Natural Gas Company. Known 
as the San Juan project, this pipe line 
system originates in the San Juan 
Basin of northwestern New Mexico 
and southwestern Colorado and ex- 
tending in a southwesterly direction 
across northern Arizona, connects 
with the southern lines of the com- 
pany at a point near Topook, Arizona. 
The San Juan pipe line will not 
only increase and “firm up” deliv- 
eries of natural gas to Pacific Gas and 
Electric Company, which, in turn, 
carries the gas to northern California, 
but it will make it possible for natural 
gas service to be instituted through- 
out communities in northern Arizona 
and northwestern New Mexico and 
the extensive Navajo Indian Reserva- 
tion. Deliveries through the line to 
PG and E will average 150,000,000 
cu ft a day; deliveries to communities 
along the line will amount to 17,- 
000,000 cu ft a day to bring the com- 
pany’s total authorized deliveries to 
1,063,000,000 cu ft a day. 
Representing a $44,500,000 invest- 
ment, the San Juan project will per- 
form an outstanding service. El Paso 
Natural Gas Company’s growth dur- 
ing the last several years has been ac- 
complished almost entirely through 
increasing utilization of residue gas. 
Residue gas is a by-product of the 
production of oil and natural gaso- 
line. For many years, the Permian 











Basin in west central Texas and south- 
eastern New Mexico was dotted with 
huge flares as this gas was burned 
because there was no satisfactory mar- 
ket for it. 

In a nation with an oil economy. 
these flares apparently had to be. 
Production of oil was essential, but 
when oil was brought out of the 
ground, residue gas was also forth- 
coming. Carbon black companies 
used some of this gas in their opera- 
tions, and El Paso Natural Gas Com- 
pany carried some to market even be- 
fore the inception of its expansion 
program in 1946. The volume of resi- 
due gas being produced was far in 
excess of the market for the gas, how- 
ever, and there was nothing to do but 
to burn it. 

Since 1946, however, extensive 
gathering lines laid by El Paso Na- 
tural Gas Company have taken more 
and more of this residue gas into the 
company’s system. In 1950, the com- 
pany carried nearly 200,000,000,000 
cu ft of residue gas to market and. 
currently, three-fourths of its deliv- 
eries are residue gas. 

In its program to convert residue 
gas to useful purposes, El Paso Na- 
tural Gas Company has to solve one 
very immense problem: Because resi- 
due gas is a by-product of the pro- 
duction of oil, the rate at which it is 
produced is determined by the mar- 


























The Author 


B. Marshall Willis, author of tivis 
resume of El Paso Natural Gas Com. 
pany’s construction program, is editor of 

The Pipeliner, 
the company's 
magazine. 

He has been 
associated with 
the natural gas 
industry for 
nearly six years, 
five of them with 
El Paso Natural 
Gas Company 
and one as 
senior industrial 
engineer of o company that manufac- 
tures instruments and valves. His busi- 
ness background also includes 31, 
years in market analysis and market 
development for United States Rubber 
Company. 

He is an alumnus of Texas Western 
College end Harvard University’s Grad- 
vate School of Business Administration. 
At Harvard, he held a National Scholar- 
ship. ‘‘Majored in Wellesley, minored in 
dishwashing,” he says. 

He is a member of the Independent 
Natural Gas Association of America, the 
American Marketing Association, the 
American Association of Industrial Edi- 
tors, the Society of Associated Indus- 
trial Editors, the American Statistical 
Association, the Rotary Club of El Paso, 
the El Paso Chamber of Commerce, and 
the Harvard Club of New York. 














ket demand for oil and not by the 
need for gas. The rate of production 
of residue gas is subject to tremen- 
dous fluctuations—seasonal, monthly. 
weekly, daily, and hourly—none of 
which are controllable by El Paso 
Natural Gas Company. 

For example, when oil producers 
achieve their allowables as set by 
state regulatory agencies, these pro- 
ducers shut down their wells. When 
oil production is shut down, residue: 
gas production also stops. This means 
that supplies of residue gas are se- 
verely curtailed, if not altogether 
shut-off for several days at the end 
of a month. 

Obviously, it is essential that nat- 
ural gas be delivered regularly and 
dependably regardless of the situation 
concerning the production of oil. In 
order to market residue gas. there: 
fore, it is necessary to have wells sup- 
plying “dry” gas that can be turned 
on or off as necessary to fill the gaps 
between demands for natural gas and 
available supplies of residue gas. 

Predominantly, natural gas in the 
Permian Basin is residue gas. El 
Paso Natural does have in the Perm- 
ian Basin a number of dry gas wells 
that it uses to “firm up” supplies. 
There is more residue gas being pre 
duced in the Permian Basin, however: 
than it is possible to market with the 
supplies of dry gas available there. 
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The San Juan Basin, on the other 
hand, is predominantly a dry gas 
area. The facilities that El Paso Na- 
tural Gas Company is constructing in 
that area will be used primarily to 
deliver supplies of dry gas to meet 
the deficiencies in the supplies of res- 
idue gas that occur in the Permian 
Basin from time to time. This means 
that the northern lines will operate at 
full capacity of 167,000,000 cu ft a 
day during the winter months (or on 
the few days in summer when resi- 
due gas production is low) and as 
low as 10,000,000 cu ft a day (or 
less if necessary) during the sum- 
mer months. 

When the San Juan line is put into 
operation, residue gas utilization by 
El Paso Natural will rise to 320 bil- 
lion cu ft per year. This is the equiv- 
alent, in fuel value. to 54,000,000 bbl 
of oil, an obviously great contribu- 
tion to the conservation of natural re- 
sources. The company will pay, each 
year, to: producers in the Permian 
Basin $19,150,000 for residue gas 
that, without the pipe lines, would 
represent only a nuisance and an 
economic loss. Thus, the San Juan 
Project will vastly improve the effi- 
ciency of the company’s operations 
and will expand the benefits enjoyed 
by producers not only in the San 
Juan area, but in the Permian Basin 
as well. 

Although the northern and south- 
em pipe lines of El Paso Natural Gas 
Company will be operated as one in- 
tegrated system and each will supple- 
ment the other, each represents en- 
tirely different problems in construc- 
tion and operations. A summary of 
the construction activity of El Paso 
Natural Gas Company during the 
year just past can be most readily 
presented by discussing the programs 
on the southern and on the northern 
lines separately. 


Southern Lines 


Construction activity on the south- 
em lines of El Paso Natural Gas Com- 
pany increased the capacity of this 
system by nearly 50 per cent between 
March i, 1950, and February 28. 
1951. At the beginning of the year. 
the Permian Basin system of the com- 
pany had daily deliveries of 660,000.- 

cu it (including field sales but 
excluding fuel gas); at the end of 
€ year, capacity was 1081 million 
cu ft a day, not including fuel gas. 


Most of construction activity dur- 
ing the year was devoted toward loop- 
ing the company’s already existing 
lines to the California-Arizona_ bor- 
der. The company’s crews put: down 
nearly 500 miles of 30-in. pipe along 
the same right-of-way as that of the 
existing 26-in. and 30-in. lines. Little 
difficulty was encountered in this 
looping. Right-of-way had already 
been prepared when the previous lines 
















































were laid and the spreads were able 
to move rapidly forward as fast as 
pipe was delivered to them. 

In contrast, one very important ad- 
dition to the system was laid across 
some of the most difficult right-of- 
way that the company has ever en- 
countered. Originating at a point near 
Quartzite, Arizona, a 120-mile long 
30-in. pipe line was laid northward 
to Topock. Arizona, where a tie-in 








was made with the pipe lines of Pa- 
cific Gas and Electric Company. This 
line is known as the crossover line 
because, when the San Juan Project 
is complete, it will connect the north- 
ern and southern systems of the com- 
pany. It was this crossover line that 
made possible the institution of na- 
tural gas service to northern Cali- 
fornia beginning in August of 1950. 

The route of the crossover line is 
the most isolated of any part of El 
Paso Natural Gas Company’s sys- 
tem. Working out of Salome, Arizona, 
and out of Kingman, spreadmen had 
to drive as much as 100 miles to get 
to and from work, a round trip mile- 
age of 200 miles per day. The only 
roads were those built by right-of- 
way crews and the long, hot, rough 
ride placed great demands on the en- 
durance of the men. 

Eighty miles of the crossover right- 
of-way were through steep, precipi- 
tous mountains. Trucks and equip- 
ment could not be moved up and 
down these mountains safely under 
their own power, in many instances, 
and it was necessary to haul every- 
thing by cats for miles and miles. 

Temperatures fell to 100 F on some 
days, but generally hovered at a good 
whacking 130 F. No rain fell in the 


several months that construction was 
in progress and none had fallen in 
the several months preceding. Move- 
ment of heavy equipment through the 
dry desert stirred up clouds of chok- 
ing dust that not only caused discom- 
fort but tended to clog machinery and 
to handicap work in other ways. El 
Paso Natural Gas Company, there- 
fore, hauled water in large tank 
trucks and_ sprinkled the right-of- 
way from these trucks. This did not 
eliminate the dust problem entirely, 
but it alleviated the problem con- 
siderably. ’ 

The expansion program of El Paso 
Natural over the last several years has 
not only made it possible for natural 
gas deliveries to California to be in- 
stituted, but it has enabled the com- 
pany to increase service to West 
Texas, New Mexico, and Arizona. The 
lateral lines from the 26-in. and 30-in. 
mainlines have, therefore, been an 
important part of the overall objec- 
tives of the company. 

One of the more important of the 
lateral lines laid in the year past was 
a 3114-mile pipe line to Phoenix, 
Arizona, which has made it possible 
to expand deliveries of gas to that 
community. This particular line will 
serve, primarily, the Central Arizona 


in the double-jointing yard, two 30-ft lengths 

of pipe are joined into a single 60-ft length by the welding 
machine. The company thus enjoys substantial savings in time and 
cost on hauling pipe to right-of-way and stringing it. 
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Light and Power Company stcam 
plant. 

The Gila River, 12 miles {rom 
Phoenix, presented a highly challeng. 
ing problem to the pipe line crews 
in putting down the lateral line. The 
“river” is actually a dry bed that 
flows with water only in the rain 
season; however, immediately }:clow 
the surface, water is found in creat 
abundance. Ditches dug through here 
would fill with water almost at once 
and collapse. 


El Paso Natural Gas Company 
crews met this problem by sinkin 
well points deep into the soil at both 
sides of the pipe line route. Pumps 
were put into operation, drawing 
4000 gal of water per minute; thus, 
water was removed from the ground 
faster than it was flowing, and the 
ditch remained water-free. The pumps 
were kept in continuous operation for 
six weeks, and the water removed by 
them was routed away from the ditch 
through pipe lines. 

More than 500 miles of field lines 
were laid to connect gasoline plants 
(from which residue gas is pur- 
chased) and wells to El Paso Natural 
Gas Company’s gathering lines and 
field transmission system. One of the 
largest, in length, of these lines was 
a 118 mile long pipe line 123, in. in 
diameter, from Synder, Texas, to the 
company’s already existing lines at 
Goldsmith, Texas. This was the first 
line to provide a market for the resi- 
due gas of the great new fields at 
Snyder. Laid during the summer 
months, the pipe line crews were 
hampered by heavy rains and slowed 
down the necessity of boring dozens 
of road crossings. The line was com- 
pleted well on schedule, however. 


Significant additions were made 
during the year to plant facilities of 
El Paso Natural Gas Company. These 
included both new plants put into 
service and increased capacity al 
those already in operation. Compres- 
sor power throughout the southern 
system was increased 62,110 hp to 
give the system a total of 242,720 hp 
as of February 28, 1951. Treating 
plant capacity was increased by 127, 
788,000 cu ft a day (inlet sour gas) 
and gasoline plant capacity was 10- 
creased by 96,788,000 cu ft a day. 

New plants put into service during 
the year are as below: 

Sealy-Smith Gasoline Plant m 
Ward County, Texas, has a design 
capacity of 16,510,000 cu ft of nat 
ural gas (inlet) a day and treating 
plant capacity of 15,790,000 cu ft 
a day. Its compressor facilities 4 
velop 3300 hp. The plant processé 
residue gas from oil wells in the Shell 
Sealy-Smith fields. 
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Jal Plant No. 3 in Lea County, New 
Mexico, has a gasoline plant that will 
process 80,278,000 cu ft of natural 
gas a day; its treating facilities will 
process 74,315,000 cu ft of natural gas 
a day. Its compressor engines develop 
5500 hp. Jal Plant No. 3 is operated in 
conjunction with Jal Plant No. 2 
which lies about 2 miles distant. 
“Rich” treating oil from Jal Plant 
No. 3 is piped to Jal Plant No. 2 for 
distillation and the lean oil is, in turn, 
pumped back to Jal No. 3. The plant 
is unique in that it can process high 
pressure, intermediate pressure, and 
low pressure gas. 

McElroy-Crane Plant in Crane 
County, Texas, receives residue gas 
from the Phillips gasoline plant 
nearby. It has treating capacity of 
21,203,000 cu ft a day of low pres- 
sure gas and 16,480,000 cu ft a day 
of high pressure gas, or a total ca- 
pacity of 37,683,000 cu ft a day. Its 
compressor engines develop 4400 hp. 

Keystone Mainline Station in 
Winkler County, Texas, is a com- 
pressor station receiving gas from the 
Various plants in the Benedum fields 
(Keystone, Goldsmith, McElroy- 
Crane, Sealy-Smith, and others) and 
handling final compression on that 
gas before delivery into the main lines 
of the company. Pressure is raised 
from about 525 psi to 830 psi. The 
a has a total horsepower of 15,- 


Hobbs Field Plant in Lea County, 
‘ew Mexico, is a small field plant 
situated on the site of the Phillips 


THE PETROLEUM ENGINEER, May, 1951 





Keystone Main Line Compressor Station, completed in 1950, contains ten 1600 hp 
engines. It compresses 410,000,000 cu ft of gas per day. 


Hobbs gasoline plant. Receiving un- 
treated residue gas from the Phillips 
plant, Hobbs plant compresses this 
gas for transmission to Monument 
plant and then to Eunice plant where 
the gas is treated and dehydrated. It 
is operated as a-part of the Eunice 
plant even though it is many miles 
distant. It has 2200 hp. 

Monument Plant in Lea County, 
New Mexico, receives natural gas 
from the Hobbs plant and from the 
Warren plant and from the Phillips 
Lea plant. It compresses this gas for 
transmission to the suction side of 
the Eunice treating plant where, of 
course, the gas is processed. It has 
4400 installed horsepower. It is op- 
erated as a part of the Eunice plant. 

Dimmitt Mainline Station in Lamb 
County, Texas, is a compressor plant 
built to increase the effectiveness of 
the 24-in. field transmission line from 
Dumas, Texas, to the Eunice, New 
Mexico, plant. It develops 4050 hp. 

Snyder Field Station in Scurry 
County, Texas, develops 2640 hp. 
This engine compresses gas from the 
Snyder fields for transmission to the 
Goldsmith plant of El Paso Natural 
Gas Company, 120 miles distant, 
where this gas is processed. 

Bedford Field Station in Andrews 
County, Texas, is a small field sta- 
tion that delivers gas to the Jal Plant 
No. 2 of El Paso Natural Gas Com- 
pany. 

Mainline compressor power of El 
Paso Natural Gas Company was in- 
creased by 20,520 hp. This power was 











distributed among stations as follows: 
Guadalupe station, Culberson County, 
Texas, 5600 hp; El Paso station, El 
Paso County, Texas, 3800 hp; Dem- 
ing station, Lunca County, New Mex- 
ico, 3300 hp; Willcox station, Cochise 
County, Arizona, 3520 hp; Tucson 
station, Pima County, Arizona, 2200 
hp, and Gila station, Maricopa 
County, Arizona, 2100 hp. 

A great deal was accomplished dur- 
ing the year in the construction of 
pipe line bridges along the southern 
lines. Although these bridges did not 
add materially to the capacity of the 
southern lines, they do provide an 
extremely sound protection against 
flood damage and represent a valu- 
able addition to the system. 

At the Pecos River crossing near 
Malaga, New Mexico, the company 
completed and put into service a truss 
type, roadway bridge. This bridge 
supports two 30-in. pipe lines and 
one 16-in. pipe line and provides a 
roadway that is 20 ft wide. Immedi- 
ately adjacent to this roadway bridge 
are two suspension bridges that have 
been in service for several years. 

At the San Pedro River, near Ben- 
son, Arizona, a second pipe line sus- 
pension bridge was completed and 
put into service during the year. The 
new bridge supports 30-in. pipe; the 
old bridge supports 26-in. pipe. Both 
bridges are 1020 ft long and 105 ft 
high. 

A major part of the work on a sec- 
ond suspension-type bridge at the 
Gila River crossing near Buckeye was 
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accomplished during the year. This 
new bridge, like the older one at the 
same location, will be 2100 ft long 
and 137 ft high. The new bridge will 
support 30-in. pipe; the old bridge 
supports 26-in. pipe. 

A suspension type bridge was con- 
structed over the Bill Williams River 
for the 30-in. crossover line to San 
Francisco. This bridge is 980 ft long. 

\t Topock, Arizona, an old high- 
way bridge was purchased and con- 
verted to a pipe line bridge. This 
bridge is a steel-arch, steel approach 
type bridge and is 832 ft in length. It 
is owned jointly by El Paso Natural 
Gas Company and Pacific Gas and 
Electric Company and provides the 
crossing over the Colorado River be- 
tween Arizona and California. 


San Juan Project 


The San Juan project will consist 
of about 450 miles of 24-in. mainline 
together with related gathering lines, 
lateral lines, and plant facilities. Orig- 
inating in San Juan County, New 
Vexico, it extends southwest across 
northern Arizona to Franconia, Ari- 
zona, where, when complete, a tie-in 
will be made with the crossover line 
from the southern system of the com- 
pany. 

Natural gas for this pipe line sys- 
tem will be drawn from three sources 
within the San Juan Basin, the region 
surrounding Four Corners where the 
states of Utah, Colorado, New Mex- 
ico, and Arizona meet. These three 
sources are Barker Dome. Blanco 
field, and Angel Peak-Kutz Canyon 
fields. 

Under present planning Barker 
Dome will be the major producing 
area of El Paso Natural Gas Com- 
pany in the San Juan Basin. El Paso 
Natural’s acreage lies about 35 miles 
northwest of the city of Farmington, 
New Mexico, and straddles the New 
Mexico-Colorado line with about half 
the acreage lying in each state. El 
Paso’s acreage lies within the Ute 
Indian Reservation and was obtained 
by lease from the Ute Indians. The 
Utes, therefore, will receive royalty 
payments on all gas produced. 

Barker Dome is a large anticline 
with its east-west axis located ap- 
proximately along the Colorado-New 
Mexico state line. Wells are produc- 
ing from the Paradox formation, 
which is a fractured dolomitic mem- 
ber of the Pennsylvania age at the ap- 
proximate depth of about 9700 ft. 

Barker Dome wells have unusually 
high potentials, 150,000,000 to 400,- 
000,000 cu ft a day after acidation. 
Shut-in pressure is about 2800 psi. 
The gas is 16 per cent acid gases— 
15 per cent CO, and 1 per cent H,S. 
El Paso Natural plans peak produc- 


D-14 


tion from this field of 110,000,000 cu 
ft a day. 

Blanco field is located in a very 
highly eroded area. It is anticipated 
that laying of gathering lines will in- 
volve considerable difficulty because 
most of the wells will be drilled on 
top of a series of unconnected mesas. 
The sides of these mesas are high and 
very steep and will be difficult to sur- 
mount. Wells in the Blanco field vary 
in potential from 500,000 to 8,000.- 
000 cu ft a day with shut-in pressure 
in the 1100-psi range. 

The producing zones are from a 
large syncline that extends about 20 
miles east and west and an estimated 
60 miles north and south. The reser- 
voir is a stratographic trap that was 
formed by contamination of the sands 
in the reservoir. 

Gas from the Blanco field is very 
sweet, and it is planned to use this 
gas, without processing, direct from 
the wells to serve northern Arizona 
until plant facilities are complete. 

Major producing zone in the Kutz 
Canyon-Angel Peak area is the Pic- 
tured Cliff sandstone, which is found 
at a depth of about 2200 ft and varies 
in thickness from 80 to 200 ft. Cus- 
tomary practice is to drill to the 
top of the pay zone with rotary rigs, 
then use cable tools, and finally shoot 
the wells. 

Potentials vary from 250,000 to 
3,000,000 cu ft a day with most of 
the wells being less than 1,500,000 cu 
ft a day. Shut-in pressures are in the 
500 to 600-psi range. The gas is 
sweet and has a good hydrocarbon 
content, which, it is estimated, will 
provide about 1 gal recovery of 26-lb 
gasoline. 

The largest plant planned for the 
San Juan project is the San Juan 
River Plant, which is being built near 
Fruitland, New Mexico. Natural gas- 
oline extraction facilities at this plant 





TO SELL GAS FACILITIES 


FPC has authorized Michigan Con- 
solidated Gas Company, of Detroit, 
Michigan, to acquire from Austin Field 
Pipe Line Company, its wholly owned 
subsidiary, also of Detroit, natural gas 
pipe line and compressor facilities in 
Michigan. 

The facilities include a 24-in. pipe 
line extending about 140 miles from 
the Austin storage field in West Cen- 
tral Michigan to Detroit, and a meter- 
ing and regulating station at the 
Detroit terminus of this line. These 
facilities were built by Austin and are 
now operated by Michigan Consoli- 
dated under lease. Michigan Consoli- 
dated also will acquire from the Austin 
company a compressor station in the 
Austin storage field. 











will process about 60,000,000 cu ft of 
gas a day and will handle gas from the 
Blanco and Angel Peak-Kutz Canyon 
fields. Gas from Barker Dome is ex. 
tremely lean and will not require proc. 
essing for gasoline extraction. 

On the other hand, Barker Dome 
gas will be passed through purifica. 
tion facilities and the gas from the 
other fields will not. Compressor 
power at the San Juan River plant 
will amount to 4200 hp and will de. 
liver the gas into the mainline at a 
pressure of 810 psi. 

At Angel Peak, a small field com. 
pressor station and a dehydration 
plant will be built. This gas will be 
delivered into a 16-in. line, 40 miles 
in length, which will extend to the 
Blanco and Angel Peak areas from 
the San Juan River Plant. 

One mainline compressor plant. 
Navajo station, is being built near 
Ganado, Arizona. This station will 
develop 5000 hp. 

The route of the 24-in. mainline 
of the San Juan project was not plan- 
ned according to the usual practice of 
following a straight line. Much of the 
terrain in this area is entirely in- 
accessible, and there are high moun- 
tains and deep canyons that provide 
formidable obstacles. The pipe line 
was laid out to avoid, so far as pos- 
sible, the most difficult natural ob- 
stacles. Finally, there are many na- 
tional monuments in the region and 
it was thought best to avoid these as 
much as possible. 

The route finally selected by the 
company crosses 225 miles of the 
Navajo Indian Reservation. It just 
misses the Painted Desert National 


Monument and crosses 60 miles of 


the heavily wooded land of the Coco- 
nino and Yavapai National Forests. 
Elevations along the route vary from, 
1100 ft near Topock to 7800 ft near 
Flagstaff. 

All types of land control were en- 
countered in negotiations for right- 
of-way. There are privately owned 
lands, state lands, United States lands 
(public domain), national forests 
Indian Reservations, Indian allot 
ments both inside and outside of res 
ervations, Indian Tribal lands, long 
term leases, and practically all other 
types of ownership and control. 

Among the more interesting am 
unusual negotiations were those Ww! 
the Navajo Tribal Council concert 
ing right-of-way across the Navajo 
Indian Reservation. The Navajo Tr 
bal Council is, for all practical pur 
poses, the representative government 
of the Navajo people. ; 

Among other things, the Nava)? 
Tribal Council asked that Navaj¢ 
be employed on the Navajo Reserv 
tion for all jobs for which they qual 
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HIs new heavy-duty five-cylinder pump is designed 

specifically for pipe line service—to handle crude 
land products. 
tis a high capacity pump with 8” stroke and 5” bore 
ipable of delivering up to 15,740 barrels per day at 
M p.s.i. discharge pressure—yet requiring floor space 
ly 7’ 2” long by 6’ 4” wide. 

he use of a separate speed reducer coupled to the 
ukchaft gives you complete freedom in the selection 
piime-mover type and speed. 
An in-line valve arrangement enables these pumps to 
trate at high efficiency on volatile products. Suction 
M discharge valves directly above and below the 
inger chambers reduce volumetric clearance and elim- 
te air pockets. This feature also contributes to 
sother operations when pumping heavier products, 


vond the freedom-from-surge normally expected from 
eeylinder pumps. 
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for Pipe Line 


Service 


... with wide Operating Range 
to meet a variety of applications 


Bbls. per hour... 218 327 436 545 
Pes 75 100 125 
ee 175 233 292 


Call your nearest “Oilwell” Representative for help in selec- 
ting the right pipe line pump for your job ... or write for the 
new “Oilwell” Pipe Line Pump Booklet—No. 13-51. 


Oil WELL SUPPLY COMPANY 
Branches Serving All Oil Fields 

Executive Office—DALLAS, TEXAS Division Offices —CASPER, WYOMING 

Export Division Office — COLUMBUS, OHIO... DALLAS, TEXAS 

30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 

NEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 
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ified. The company agreed to do this 
and to train the Navajos so that they 
could be up-graded as the opportun- 
ity arose. Navajos employed by the 
company have proved to be extremely 
valuable. 

The only difficulty encountered in 
working with the Navajos is that 80 
per cent of these people have never 
been given the opportunity to learn to 
speak English. A number of inter- 
preters were hired, therefore, by the 
company. Working through these in- 
\erpreters, the experienced pipeliners 
from the southern lines of El Paso 
Natural Gas Company were able to 
train the Navajos quite readily. 

El Paso Natural Gas Company 
found the Navajos to be very indus- 
trious, quick to learn, and depend- 
able. About half the laborers have 
been up-graded to rock drill opera- 
tors, tractor operators, timekeepers, 
and similar jobs. When the San Juan 
project is completed, a number of 
Navajos will be retained in perma- 
nent, full-time operating jobs. 

The area through which the San 
Juan pipe line is being built was the 
center of the great American Indian 
Pueblo civilization, which reached its 
peak at about the time William of 
Normandy was invading England. 
The pipe line route and the surround- 
ing area is literally dotted with rem- 
nants of this great Indian civilization. 
Many of the dwellings of these ancient 








C. L. Perkins, extreme right, vice president and general superintend&t 
of El Paso Natural Gas Company, meets with a group of Navajo pipeliners, 
Next to him, wearing glasses, is Herbert Tsosie, interpreter, 


people are now beneath the surface, 
having been covered through the cen- 
turies by soil and volcanic ash. 
Federal statutes provide that ruins 
and other items of archaeological and 
historical interest cannot be disturbed 
except by permission and under pro- 
per procedures to preserve the value 
of the material. This protection is 
provided under the Law of Antiqui- 
ties, which was passed in 1908. 
Working with officials of the Na- 
tional Park Service and other govern- 
ment agencies, El Paso Natural Gas 
Company developed procedures that 


Jesse Williams (kneeling and with light hat) right-of-way agent of 

El Paso Natural Gas Company, purchases right-of-way from a Navajo Indian 
family. After securing right-of-way across the entire Navajo Indian 
Reservation from the Navajo Tribal Council, the company then had to secure 
right-of-way across individual allotments within the reservation from the 
families holding those allotments. Standing at the far right is John Watchman, 
interpreter. Standing behind the little girl is Henry Taliman, also an interpreter. 





observe, fully, the provisions of the 
Law of Antiquities and that. at the 
same time, reduce fo a minimum any 
delay in pipe line construction. Dr. 
Jesse L. Nusbaum, senior archaeolo- 
gist of the National Park Service. 
serves as consulting archaeologist to 
El Paso Natural Gas Company. Un- 
der his direction, five archaeologists 
have been placed on the payrolls of 
the company. Two archaeologists 
work with each of the two spreads and 
the fifth coordinates the work of the 
two teams. 


Before trenching machines move 
down the right-of-way, these archae- 
ologists make surface surveys. From 
such bits of evidence as pieces of 
pottery, arrowheads, and the like. 
they can frequently determine that a 
former Indian dwelling lies beneath 
the surface. Also, frequently, they 
find remnants of abandoned hogan: 
and other structures on top of the 
ground. 

After surface surveys are con 
pleted, the construction equipment 
moves forward. The archaeologists 
follow the ditching machine, closely 
examining the dirt that it turns up. 
Frequently the profile of an abar- 
doned dwelling, usually a pit house. !s 
seen in the sides of the ditch. Or. 
again, the ditcher may turn up po: 
tery, cooking utensils, and other such 
remnants. ; 

When an archaeological site is dis 
covered, proper steps are taken 10 
excavate the material carefully and 
to make full scientific notes. If nec 
essary, the archaeologists hire at com 
pany expense whatever labor is needed 
to complete an excavation before ar 
rival of construction crews. 

In the event that a major site 1s dis 
covered — a large pueblo of man) 
rooms, for example—that would re 
quire weeks of digging and excavé 
tion, Doctor Nusbaum is authorize 


THE PETROLEUM ENGINEER, May, 195! 





One of the latest Monsanto’s petroleum additives is 
Santolene C —developed as a metal corrosion inhibitor for 
use in light petroleum products. It is highly effective 
under both static and dynamic conditions. 


Santolene C is very economical in application, since 
the addition of only a minute percentage of Santolene 
C is usually sufficient to greatly minimize, if not 
eliminate, rust formation. For example — the estimated 
cost of inhibiting rust in a 42-gallon barrel of fuel 

oil is generally less than 2/10 cents ($0.002). 


The physical properties of Santolene C, as well as 
results of laboratory and field tests, 

are described and illustrated in Monsanto 
Technical Bulletin No. O-62. Copies will be sent 
on request, along with such added information as 
may be required. MONSANTO CHEMICAL 
COMPANY, Organic Chemicals Division, 1700 
South Second Street, St. Louis 4, Missouri. 


Santolene: Reg. U. S. Pat. Of. 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 
1700 South Second Street, St. Louis 4, Missouri 


: Please send information on Santolene C, rust-inhibiting additive 
for light petroleum products. 


CHEMICALS PLASTICS 
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SERVING INDUSTRY...WHICH SERVES MANKIND 
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Francis Cassidy and Bill Bullard, 
archaeologists of El Paso Natural, 
examine specimens of early Indian 
pottery found on the right-of-way 
of the main line of the San Juan 
Project. Carved into rock in back- 
ground are some “modern” 
Navajo drawings dating back to 

50 or 100 years ago. 


to re-route the pipe line around the 
site. This is, perhaps, the first time 
in the pipe line industry that one man 
has represented both the grantor and 
erantee of a right-of-way easement. 

Some 300 sites of major interest 
have been found, and more than 80 
excavations have been made. The 
structures discovered range from 
small early developmental pueblo sites 
dating from 700-900 A.D. to the 
larger multiple-roomed surface struc- 
tures. There were also a number of 
subterranean pit houses of the period 
of about 900 to 1150 A.D. 

The material uncovered by the pipe 
line crews has been of much interest 
to archaeologists. All of it is being 
placed with appropriate museums. A 
complete report is being made on the 
archaeological survey of the line, and 
it is felt that much information will 
be developed from a study of the ma- 
terials. The project attracted much at- 
tention, and the company felt that it 
was valuable enough to be continued 
not only on government lands, as re- 
quired by law, but on privately owned 
lands. 

In addition to the archaeological 
work, geologists have welcomed the 
opportunity to examine the trench 
banks through the sandstone west of 
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the Little Colorado River crossing 
and the Chinli clays east thereof for 
evidence of related plant and animal 
fossils, both vertebrate and inverte- 
brate. 

Working has moved rapidly ahead 
on the San Juan project. Permission 
to construct the system was granted 
by Federal Power Commission on 
July 14, 1950. Right-of-way clear- 
ing, rock ditch work, and other pre- 
liminary construction were underway 
by August 2, 1950. Pipe was first re- 
ceived in Gallup, New Mexico, on 
September 1, 1950, and since then 
pipe line construction has kept pace 
with pipe deliveries. 

By March 1, 1951, more than 320 
miles of 24-in..mainline were under- 
ground. Plants, houses, office build- 
ings, and other such facilities were 
well underway and many were nearly 
complete. It is anticipated that all of 
the mainline will be laid by early 
summer, and that all facilities will 
be completed by early fall. 

Lateral lines from the mainline 
were completed to Holbrook and Win- 
slow, and nearly so to Flagstaff, Wil- 
liams, and Seligman on March 1. 
From a physical point of view, na- 
tural gas service could be instituted 
to these communities by the middle 
of March. At the time this is written, 
however, it is anticipated that incep- 
tion of deliveries will be delayed be- 
cause the Department of the Interior 












has not yet granted right-of-way 
across federal lands. 

The San Juan project represents a 
major challenge to the constriction 
crews of E] Paso Natural Gas Com. 
pany. It crosses all types of terrain— 
mountains and flatlands, deser: and 
forest, rock and sand. There were. 
for example, more than 160 miles of 
rock through which right-of-way and 
ditch had to be blasted. This re. 
quired about 2,000,000 lb of dyna. 
mite. Unusual for El Paso Natural 
Gas Company was the necessity to 
clear timber from its right-of-way. 
The timber varied from thick, envel. 
oping underbrush to tall, towering 
pine trees. It was decided to turn over 
the clearing of timberland to company 
personnel rather than to hire outside 
professional lumberjacks. Welders’ 
helpers, truck drivers, and others who 
never before had cut timber soon be. 
came proficient in this art. 

Much credit belongs to the con- 
struction crews. The Navajos, despite 
the language handicap, learned the 
jobs quickly and well, and hustled 
like long-time pipeliners within a few 
weeks. The experienced men from the 
southern lines provided excellent lead- 
ership in knitting the Navajos into 
well coordinated, smoothly working 
teams, The project was, as has been 
said, a big challenge. It is moving 
along. however, well ahead of sched- 
ule. eet 


Excavating a pit-house found beneath the surface of the right-of-way 
main line of the San Juan Project. The pit-house, which dates 
to about 1100 A. D., was found near Flagstaff, Arizona. 
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WESTERN PIPE LINE CONSTRUCTORS, INC. 


To the Oil 
and Natural Gas Industry: 


Before joining together to form Western Pipe Line Constructors, 
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Inc., all of us were engaged in several organizations on major 


projects throughout the United States. From a diversity of experi- 





ence we are now associated together in a strong, well-equipped 


organization capable of meeting the needs of the industry for 


way 
ates 
ond. 


efficient and satisfactory construction. Collectively we shall carry 
on the character of work for which we have individually made 


our reputations. 


WESTERN PIPE LINE CONSTRUCTORS, INC. 






AMEs P. Nem. Cuas. S. LENorr E. G. Morrison 
President Vice-President Secretary 


Scraper traps and station manifold at Warda Station. 


EXCLUSIVE 


P 615.51 


Design of Oil Pumping Stations 


Installations on Humble’s 18-in. Kemper-Satsuma 


line are typical modern equipment and practices 


M oper crude oil pumping station 
design and operation are typified in 
three new installations completed 
within recent months by the Humble 
Pipe Line Company. The new units 
ire at Fort McKavatt, Eckert, and 
Warda, on the 18-in. system con- 
structed last year between Kemper 
station in West Texas and Satsuma in 
the Gulf Coast area. Kemper is the 
originating point for the 18-in. line. 
[t is, as a matter of fact, the terminal 
point for all of Humble’s West Texas 
crude, which is sent from there to va- 
rious points according to refinery 
needs. One line out of Kemper takes 
oil to Ingleside in the Corpus Christi 
area. The new 18-in. line transports 
it to Satsuma, which is a terminal 
point for this crude as well as crude 
from East Texas, the Texas Panhan- 
dle, and West Texas fields. From there 
most of the oil goes to the company’s 
Baytown refinery; some of it, how- 


*Editor, Oil and Gas Pipelining. 


Electrical sub-station serving Humble 
Pipe Line’s Ft. McKavett station. 


D-40 


FRANK H. LOVE* 


ever, goes to Webster station. At 
Kemper and Satsuma facilities have 
been expanded to take care of the in- 
creased tonnage occasioned by the 
new line. Motor-driven centrifugal 
pumps have been installed on the dis- 
charge line at each point. 
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The new line, on which these three 
new stations have been constructed, 
was laid to shorten an older system 
that went from Kemper through north 
central Texas, then southward to Sat- 
suma and Baytown, a route that was 
necessary at the time to serve particu- 
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Warda station showing microwave tower, scraper traps, electric sub-station, station building, storage tank. 


lar fields. By laying the 370-mile, 
\8-in. line direct from Kemper to 
Satsuma, the total distance was re- 
duced by 52 miles. The overall 
economy effected by the new system 

due to this shortening of the dis- 
tance the oil has to move, to an in- 
crease in capacity, and to reduction 
in the number of pumping stations. 
In addition to these considerations, 
the system has an added value that 
was not foreseen at the time plans 
were initiated—its contribution in the 
present critical situation that finds the 
crude oil supply tightening. 

At the outset, it was anticipated 
that initial requirements could be met 


Typical 1000-hp motor installation at each of 
Humble’s three stations on its 18-in. line from Kemper to Satsuma. 


Scraper traps and station manifold at Eckert Station. 
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View of 25-kw auxiliary generator with starting air 
compressor in corner. Typical of installation at all three of 





Humble’s pump stations on the Kemper-Satsuma line. 


with construction of one intermediate 
station, at Eckert, the stations at Fort 
McKavatt and Warda to be built at 
a later time. Before the Eckert sta- 
tion was completed, however, plans 
were changed and work was begun on 
the other two. In addition, it was de- 
cided that a third pumping unit should 
be installed at each. 

The three stations are now operat- 


Control center is typical of 
installations at all three pump stations. 


ing at a maximum pressure of 800 
psi, and with two pumping units each 
are moving about 128,000 bbl of 
crude oil a day. The foundations are 
poured for the third units and when 
these are in service the capacity of 
the line will be increased to 136,000 
bbl a day. 

The pumping units consist of 1000- 
hp, 230-volt induction motors direct 
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Typical view of main line pumping units, 
Humble Pipe Line’s Kemper-Satsuma line. 


connected through a flexible steel 
coupling to 2-stage centrifugal pumps. 
The two units operate in series to 
increase the suction pressure from 25 
psi to a discharge pressure of 700 psi. 
The third pumping unit will consist 
of a 500-hp motor driving a single- 
stage centrifugal pump, which will 
operate in series with the two larger 
units and will increase the total sta- 


Electric control panels are typical of 
installations at all three stations. 
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Electrical sub-station serving 
Humble Pipe Line's Eckert station 
on the Kemper-Satsuma 18-in. line. 


tion pressure differential to approxi- 
mately 800 psi. All pumps have me- 
chanical seals. 

Air for cooling the motors is pulled 
in from the outside by a fan situated 
in the motor assembly, entering the 
base through a duct beneath the floor 
and being discharged at the top of the 
motor. Louvers are situated in the 
wall on the outside of the building and 
filtering elements are in housings just 
inside the building. 

Prior to entering the pumps the oil 
stream passes through a strainer for 
removal of any foreign material, 
which might damage moving parts. 
On the discharge side of the station, 
a control valve operates automatically 
to regulate pressure in accordance 
with varying line conditions, which 
may be caused by a change in tem- 
perature or in the grade of the oil be- 
ing pumped. 

The line operates as a closed sys- 
tem; however, at each station a 30,- 
000-bbl tank has been erected into 
which oil can be pumped in event a 
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gate should be closed against the 
stream. A relief valve on the incom- 
ing line automatically discharges the 
oil into the tank in such an eventual- 


ity. Oil is pumped from the emer- 


gency tank into the suction of the 
mainline pumps, or directly into the 
main line, by means of a reciprocat- 





ing type pump situated outside the 
station building. Design of the system 
is such, also, that any of the stations 
may be bypassed should it become 
necessary. 

The central control point of the sta- 
tion is the console or control desk, 
which is in the office. An operator at 






































































LOW COST, COMPLETE 
PIPE PROTECTION 


with ROSKOTE COLD-APPLIED 
CORROSION-RESISTANT MASTIC 


Approved for “hot spots”, road crossings, valves, joints and 
patching, ROSKOTE costs only 3¢ per square foot! It fur- 
ther reduces field costs because it is applied COLD—brush 
or spray—without primer or field mixing. It is fast-setting 
to a tough, flexible film of high electrical resistivity, without 
brittleness or sag through a temperature range of —40° 
to 375°F. It dries to the touch in 20 minutes and is ready 
for backfilling in an hour. 

ROSKOTE’S resin base resists acid, alkali, salt and mois- 


OUR LATEST JOB 
WILL RECEIVE ALL-OUT 
COORDINATED EFFORT TOO 


We were proud to have been chosen to lay 
thé 1387 miles of 10-inch from Yale to Clin- 
ton, Oklahoma, for Phillips Pipe Line 
Company. 


We take pride in every pipe line construction 
job we do—design it right—concentrate ex- 
pert man-power and latest equipment on it 




































ture. It bonds readily to new pipe and to previous coatings napus 2 ih h to fast. but faultless, Fron 
of coal tar or asphalt. Wire brushing is the only preparation one . ee “oe 
needed for old pipe. completion. , 
: , eT Tee ; will 
Investigate ROSKOTE’S possibilities for Let us figure with you on your next pipe “Ta: 

you, whether used for pipeline protection or “opt 
coatings on joints, valves, meters or drips. line project. inves 

For complete technical specifications, chemi- 7 

cal and electrical ay eer and application see 
information, ask for the bulletin on: BROWN LITE CO. | shell 

are, | 

; Engineers and Pipe Line Contractors ay 

- ~ O ) KO T E 135 No. Sheridan Road Tulsa, Okla. tenar 

equij 

| ation 

ROYSTON LABORATORIES, Inc. Blawnox, Pa. a Fw 
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THE MID-VALLEY PIPELINE 


Mud-lentio Uvacle 


‘ 


LONGVIEW 


From Longview, Texas, to Lima, Ohio —a $56,000,000 
interstate common carrier that spans 1,000 miles and 
touches six states—that’s the Mid-Valley pipe line. 

And at all diesel and dual fuel pumping stations you 
will find Western heat transfer equipment. These units are 
“Tailorized” to fit into Mid-Valley’s master plan of 
Optimum economy of operation with the lowest capital 
investments consistent with sound long-range planning.” 

Western’s engineering cooperation with Mid-Valley 
€sign engineers led to the overall installation of twenty- 
nine 24-inch Fixed Tube Sheet exchangers of the single 
shell pass and single tube pass type. The original 10 units 
are, even now, satisfactorily serving their purpose in sup- 
Plying much-needed crude to the expanded refining facili- 
lies of the Ohio area. Check your operational and main- 
tenance records now, and for “Tailorized” heat transfer 
equipment consult with Western. Full reports on our oper- 


ational methods and facilities will gladly be sent upon 
request. 











CLARKSON 


“WESTERN 


Manufactured by 


WESTERN SUPPLY COMPANY 


P.O. BOX 1888 TULSA, OKLAHOMA 
SALES DFFILES — DALLAS — HOUSTON 
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this desk has a full view of both the 
motor and pump rooms through glass 
paneling. Upon the lucite-topped desk 
is a schematic layout of the station 
piping and equipment. Lights on the 
desk indicate the open or closed posi- 
tion of valves in the station piping. 
Main pumping units are started and 
stopped by means of pushbuttons, and 
it is here that pressures, rates of flow, 
and the operation of safety devices are 
either recorded or indicated. 

To start a pumping unit the opera- 
tor has but to press the button for 
that particular unit, the rest is done 
automatically. When he presses the 
button, a motor-operated suction valve 
begins to open and completes its open- 
ing in 60 sec. When the valve becomes 
fully open, an auxiliary contact 
initiates the starting of the pump mo- 
tor. When the motor attains full 
speed, the motor-operated discharge 
valve begins to open, and in 60 sec 
is completely open. So exact and de- 
pendable are the starting controls that 
should the discharge valve not be in 
a closed position the unit will not 
begin the starting sequence. Also, if 
for any reason the sequence of start- 
ing a unit is interrupted, the motor- 
operated valves will return to the 
closed position after termination of 
the sequence time. 

Furthermore, the pumping units 


Ready to serve the pipe line industry: Kuhiman 
Electric Company Transformers at the pumping sta- 


tion in Eckert, Texas, 
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are prevented from starting if suction 
pressure is insufficient at the time the 
suction valve is in full open position. 
This protection is provided by a pres- 
sure switch set at the desired mini- 
mum pressure. The switch, in addition 
to preventing starting when pressure 
is inadequate, also will shut the unit 
down if it already is in operation 
when the pressure drops. When the 
switch operates for either of these 
reasons, a station alarm is sounded 
and a red light shows on the control 
desk, revealing the exact nature of the 
trouble. 

On each of the pumps there is a 
temperature switch that protects the 
pump from excess heat that might be 
generated under abnormal operating 
conditions. These protective devices 
will sound the station alarm and indi- 
cate on the control desk the device 
that has functioned. Temperature 
switches are also provided on the mo- 
tors. Excessive motor winding tem- 
perature will not shut the pumping 
unit down but will sound an alarm 
and light the proper light. 

With such automatic equipment in 
use it is necessary to have only one 
engineer on duty at a time, but in 
addition, the chief engineer, who lives 
in a company house at the station 
site, is on call 24 hours a day. 

The compact nature of the motor- 











driven centrifugal pumping units as 
used at these three Humble stations 
has made possible the adoption of sta. 
tion buildings typifying the best jp 
modern functional design. They are 
built on a concrete beam foundation, 
The section housing the office and 
auxiliary equipment is constructed of 
8-in. brick masonry. The section hous. 
ing the pumps and motors is of steel 
frame construction covered with cor. 
rugated asbestos. Inside walls are of 
glazed ceramic tile. Between the mo- 
tors and pumps is a masonry firewall, 
The roof is a precast concrete slab, 
Building trim is of stainless steel and 
the windows are equipped with glare. 
reducing glass. 

Electric power is purchased from 
the West Texas Utility Company and 
the Lower Colorado River Authority. 
At each station there is a sub-station 
to reduce the voltage from 66,000 to 
the 2300 volts required by the motors, 
For emergency purposes a 25-kw gen- 
erator driven by a gas engine has been 
provided. 

Scraper traps are installed at each 
station, one on the incoming line so 
that basic sediment and scale may be 
removed, and one on the outgoing 
line for insertion of a scraper or “pig” 
to clean the next section of line. These 
pigs are run approximately every 30 
days. eet 





nation. 





Kiblman 






e Hats off to the pipe line industry! Its present 
vigorous program of new line construction is 
making both oil and gas readily available to in- 
dustry and for private use everywhere in the 


And we’re proud to announce that Kuhlman 
Electric transformers were chosen by West Texas 
Utilities Company to serve the new crude oil line 
from West Texas to the Gulf Coast at the Eckert, 
Texas, pumping station. Another example of the 
many ways in which Kuhlman transformers have 
been working to make America great for more 
than fifty years. 


KBE 


ELECTRIC COMPANY 
BAY CITY, MICHIGAN 


Kuhiman: manufactures a complete transformer line 
for every need. Write for new Kuhlman bulletins on 
Distribution, Power, Dry Type, Street Lighting and 
Specialty units. 


is proud to 
serve the pipe 
line industry 
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Microwave tower at Warda station. 
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Map of pipe line and communications systems. 


Humble Uses Microwave 


West Texas-Gulf Coast 18-in. pipe line is provided with an 


8-voice channel system that can be increased as need arises 


Howsre Pipe Line Company pur- 
chased a 400-mile microwave system 
to provide communications facilities 
for the operation of its new 18-in. 
pipe line between its Kemper station 
near Big Lake, Texas, and Satsuma 
station approximately 20 miles north 
of Houston, which is also a terminal 
of its 20-in. line to Baytown. 

Selection of a microwave radio sys- 
tem for communications was made 
after 2 study of the rugged terrain 
traversed by the new line and means 
or providing a reliable supplement 
to existing wire line facilities between 
West Texas and Houston. Humble al- 


_—_——, 


. : - 
Electrical] Engineer, Humble Pipe Line 
mpany. 
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ready has wire circuits that provide 
loop service between the two points, 
one system extending from Houston 
through San Antonio to Lytle pump 
station, which is a communications 
hub, thence through the hill country 
to Kemper station, and another system 
from Houston via Hearne, Pendell, 
and Cisco, another communications 
center, thence through Ballinger and 
San Angelo to Kemper station. 
During some winters when icing 
conditions are bad, Humble has 
found that its West Texas operations 
became isolated due to the extent of 
damage to all wire facilities in the 


EXCLUSIVE 


West Texas area; including those of 
commercial companies and other oil 
companies. The microwave system 
will prevent such isolation to Kemper 
station, which is a key station in 
pumping operations. 

The system consists of 17 unat- 
tended microwave radio repeater sta- 
tions in addition to the terminals at 
Houston and Kemper station, and at 
the outset provides 8 voice channels, 2 
of which will drop off at the Katy 
Plant, 4 through or point to point 
voice circuits between the 2 terminals, 
and 2 circuits that will loop into each 
intermediate pumping station, one of 
which will be used as a high class 
party line talking circuit between the 


D-49 




















stations at Fort McKavett, Eckert, 
and Warda, and the other is provided 
for future use such as remote meter. - 
ing, supervisory control, and teletype. 
writer service. Q 


The ruggedness of the terrain and = 
great difference in elevation between [ey 
Kemper station and Satsuma station =| 
required that block gate valves he in. ‘i 
stalled at certain strategic points 
along the pipe line, some of which are (g"?!S 
in extremely remote locations with re. nade ¢ 
gard to the intermediate pump sta. [jy a | 
tions. Consideration will be given to tipe lit 
the practicability of remotely operat. fi 
‘ing these block gate valves in emer. 3 
gencies, such as pipe line leaks or 
breaks. 

Advantage was taken of high points, 
such ra ae along “0 route in order 

to reduce the number of towers re. 
At Regular Th ‘ ugh Rates...... quired and to keep the height of the 
towers to a minimum. The system op. 
erates at slightly below 7000 mega. 
cycles (7 billion cycles per second) 
and transmits approximately °/-watt 
of PLS stop-over service at our Franklin Park, Illinois, plant. power, which is ample to provide a 
dependable signal at all times under 
Your pipe can be cleaned, primed, coatéd and wrapped...then varying weather conditions. Antennas 
are not mounted on the towers as is 
generally done where lower frequen- 
cies are used but instead is beamed 
from a parabolic type reflector 
west, at regular through rates. This serv- mounted in an equipment house at the 
base of the mast through a special 
ae tyeas ’ “i type sky light in the roof to a passive 
ice includes storage facilities a a reflector at the top of the tower, which 
is nothing more than a flat rectangu- 
lar piece of steel mounted at approxi- 
ae mately a 45-deg angle. This passive 
20 acres. 4 aN et reflector deflects the radio beam onto 
a horizontal path where it strikes an- 
other similar passive reflector and is 
deflected downward into another para- 
bolic type reflector, thence through 
the electronic repeater apparatus 
where it is amplified, translated, and 
again reflected from another para- 
bolic type reflector to another passive 
reflector on the opposite side of the 
tower, and the operation is continued 
until the signal reaches the distant ter- 
minal. 

The system is extremely private I- 
asmuch as the signals are not broad: 
cast but instead transmitted as before 
outlined into a concentrated beam of 
only 3 deg, making it possible to have 
other systems in the near vicinity with- 
out causing interference one to the 
other. Also, the signals themselves for 
the various channels are of what 1s 
known as a time division pulse type 
multiplexing system. 

Many additional a a 

added at a very nominal cost we 
RPORATION the need arises, fe it is believed that 


the system will not be more expensive 
1 Office and Plant + Franklin Park, Illinois tn maith Cam would wae Tine 


's at Glenwillard, Penna.; Longview, Texas; Corpus and will be considerably more de- 
risti, Texas; Harvey, La.; and Sparrows Point, Md. pendable. eat 








You pay no premium in freight ratss when you take advantage 


continue On its way to points west, northwest, south or south- 


of more than 


Pioneers in Steel Pipe Protection 
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7 TIP VON SR 
thotos shown here were 
node during recent laying 
# a 26-inch natural gas 
sipe line by Trojan Con- 
jruction Company. 
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Use of high tensile strength steel in line pipe is important 


economic factor. Here are results of welding thin walled pipe 


Tue demand for natural gas as a 
domestic and commercial fuel in me- 
tropolitan areas has increased im- 
mensely in the last decade. As, in most 
cases, the markets are at great dis- 
tances from the source of supply, the 
natural gas industry has been con- 
fronted with the problem of design- 
ing and constructing high pressure, 
large diameter pipe lines for the eco- 
nomical transportation of gas to those 
markets. The pipe lines must be so 
onstructed as to guarantee a mini- 
mum of failures in service. 

Although it is of primary import- 
ance to assure good service, construc- 
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tion costs also must be considered. 
One of the leading factors in keeping 
material costs, such as the cost of 
steel, on an economical basis has been 
the development and use of high ten- 
sile strength steel in the fabrication of 
pipe. The use of high tensile steel sub- 
stantially reduces the weight of the 
finished product. Thus, 26-in. pipe 
made of steel with a minimum yield of 
52,000 psi reflects a saving of 23 per 
cent in weight as compared to pipe 
made of steel with a minimum yield 
of 40,000 psi. Other savings effected 


EXCLUSIVE 
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by the use of thin wall high yield pipe 
are lower shipping and handling 
costs. Less heavy equipment and 
fewer men are required while laying 
light wall pipe. aed 

The remainder of this discussion 1s 
based upon studies, experiments, and 
tests made by Cities Service Gas Com- 
pany in 1948 and 1949 in connection 
with the design and construction 0 
370 miles of 26-in, gas pipe line e* 
tending from a field compressor st& 
tion in Grant County, Kansas, to 3 
point near Kansas City, Kansas. This 
line was constructed of 26-in. OD by 
0.312-in. wall pipe and operates a 
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cE a RG E NR C Y ee i a e C LAM e During the present critical shortage of 


pipe, nothing compares with these 
clamps for repairing corrosion leaks 


and splits in services as well as 


INNER- mains—for all sizes of steel and 
cast iron pipe, /2” to 12”. Standard 
Sree on 


of the industry for half a century. In 





stock, most mill supply houses. 


M. B. SKINNER COMPANY 


2 ' ~ E L : Pe E Cc L A cA * SOUTH BEND 21, INDIANA, U.S.A. 
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Be %, 
FIG. 2. Results of drop test with sup- 
port near center of welded section. 


a maximum pressure of 900 psi. 

The physical and chemical proper- 
ties of the steel pipe being discussed 
in this article are given in the follow- 
ing table: 


Specifications .Actual Range 


Yield 
strength 
Ultimate 
strength 
Per cent 
elongation 
in 2 in. 22 28 to 
Carbon 0.20-0.30 0.24 to 
Manganese 0.85-1.25 1.01 to 
Phosphorous _ Not over 0.045 0.010 to 
Sulfur Not over 0.050 0.026 to 


This pipe was manufactured from 
plates of open hearth steel by rolling 
them into tubular blanks and flash 
welding the longitudinal seam to pro- 
duce a pipe slightly under the desired 
diameter. The pipe was then subjected 
to internal hydraulic pressure suffici- 
ent to expand it to the required out- 
side diameter, which materially in- 
creased the minimum yield strength 
due to the cold working of the steel. 
The ends of the pipe were beveled for 
welding at an angle of 30 deg to the 
vertical with an average width of flat 
at each end of + in. to gi in. 

In order to manufacture steel pipe 
to withstand high pressure it is nec- 
essary to increase the manganese con- 
tent of the steel. Manganese is pri- 
marily a cleansing agent and tends to 
desulfurize and deoxidize the steel. 
Small amounts of manganese add to 
the tensile strength of the steel and 
give it better rolling and forging pro- 
perties, but above a content of 1 per 
cent the manganese begins to produce 
hardness and brittleness. This, in 
turn, makes field welding of the joints 
a more dificult operation. To produce 
the most satisfactory weld, which of- 
ten must be made under adverse con- 
ditions in the field, the best possible 
welding procedure and electrode com- 
bination must be selected, giving con- 
sideration also to speed and economy. 
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52,000 52,200 to 62,700 
72,000 76,060 to 88,740 


The desired characteristics of the 
finished weld are strength, ductility, 
and 100 per cent fusion and penetra- 
tion. The physical properties of the 
completed weld should be similar to 
those of the parent metal. 

Prior to, and during, the first part 
of the construction of the Hugoton to 
Kansas City 26-in. line, a thorough 
welding study was conducted, includ- 
ing exhaustive tests under actual field 
conditions. 

Qualified pipe line welders were 
employed in making the test welds. 
The coupons were prepared in a com- 


| pany-owned machine shop and tested 


in accordance with the ASA B31.1- 
1942 Pressure Piping Code. The ac- 
tual testing of the specimens was done 
in the laboratory at the Research 
Foundation of the University of Wich- 
ita, Wichita, Kansas. 

All welds were made with four 
beads. The root bead was not allowed 
to be any thicker than two-thirds the 
thickness of the wall of the pipe. Type 
E 6010 and E 7010 and E 10010 elec- 
trodes, or combinations of these types, 
were tested. Some of the welds were 
made after the ends of the pipe had 
been heated to approximately 150 F 
to determine the effect of preheating 
on the finished weld, The tests showed 
that preheating increased the tensile 
strength of the weld about 4 per cent 
but made no appreciable difference in 
the root bend and face bend tests. 

A high percentage of the coupons 
tested passed the tensile tests and free 
bend tests, but some of the rod com- 
binations did not show up well under 
the root bend and face bend tests. 

The tests of the welds made using E 
7010 rod for the stringer bead and 
FE 6010 for the three successive beads 
indicated this combination of elec- 
trodes was superior to the other com- 
binations for the purpose. 


A unique test that helped to influ- 
ence the selection of this electrode 
combination was performed on a pre- 
heated weld made with E 7010 on the 
stringer bead and E 6010 on the other 
three beads. Two joints of pipe, each 
40 ft in length, were welded together. 
This welded section of pipe was then 
supported with skids 10 ft from each 
end. A drop test was made by lifting 
the pipe with a boom tractor to a 
height of 12 ft and dropping it onto 
the skids; both ends of the pipe struck 
the skids simultaneously. (See Fig. 1.) 
No damage was done to the weld; 
however, the pipe buckled at the 
points of impact with the skids. 

On the second drop test the skids 
were placed in the center of the 
welded section under the weld. The 
pipe was dropped a distance of 12 ft; 
it, was mashed, as shown in Fig. 2, 
decreasing the diameter of the cross- 
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section approximately 3 in. where the 
pipe adjacent to the weld struck the 
skids, but the weld did not fail. 

The writer is of the opinion these 
drop tests were severe, and in all prob- 
ability an inferior weld would have 
broken. 

After an analysis of the results of 
all tests conducted using various rod 
combinations, it was decided to use 
the E 7010 and E 6010 rod combina. © 
tion and apply the second bead, or 
hot pass, immediately after the com- | 
pletion of the stringer bead, while 
the pipe ends were still hot, in order 
to relieve any internal stresses set 
up in the weld. By applying the sec- 
ond bead immediately the heat from 
the stringer bead created a preheating 
effect for the second bead. Also it was 
decided to preheat the ends of the 
pipe before applying the stringer bead 
when the atmospheric temperature 
was below 60 F. 

While welding the Hugoton to Kan- 
sas City 26-in. line the conclusions 
drawn from the results of the tests 
were closely followed. 

The welding inspectors were In 
structed to require thorough cleaning 
of the ends of the pipe before the 
welding operation was begun in or 
der to remove all rust, scale, or other 
foreign matter that might affect the 
quality of the weld. Also, that each 
bead be thoroughly cleaned of all 
scale and impurities before the next 
pass was made; if not properly re 
moved these caused slag inclusions 
that materially reduced the strength of 
the weld. 

Internal line-up clamps were used 
to align the joints throughout the 
construction of the line. This elim! 
nated tack welding and allowed the 
application of the stringer bead in 4 
more uniform operation. The internal 
line-up clamp was not released untl 
the stringer bead had been applied 
the full circumference of the joint. 

xx 
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vith Hydraulic Torque Converter Drive 


TRACTOMOTIVE 


FAVY-DUTY SIDE BOOM 


110,000-Ib. lifting capacity 
at 4 ft. overhang. — 























AAVARTAC 
it AF Tie eS 


Counterweights extendable 
—hug tractor when retract- 
ed. Hydraulically controlled 
... high-mounted for maxi- 
mum clearance. 


Internal expanding brakes 
control load line and boom 
line drums. Completely en- 
closed for full protection 
from dirt and moisture. 


Pin - connected, sectional 
frames — quick installation, 
easy removal. 


Rugged 20-ft. long box sec- 
tion boom. 


Constant mesh transmission 
—four speeds for load line 
and boom control; one re- 
verse for power lowering. 


Safety features—drop-proof 
counterweight linkage, cable 
guards in front of operator, 
positive locking winch con- 
trols, massive jaw clutches 
in winch drum drives, many 
others. 
















































Cuyama to los Angeles 
Line Now in Operation 


Richfield Oil Corporation’s pipe line project is an 


important part of a highly important development 


RICHARD SNEDDON* 


Wuen Richfield Oil Corporation 
first began producing oil in the Cuy- 
ama Valley, California, it quickly be- 
came evident that this was no minor 
development and that plans must be 


made without delay for the transpor- © 


tation of a sizable quantity of crude 
oil from the new field to the com- 
pany’s nearest refinery at Watson, 
about 150 miles to the southeast. For 
a short time in the beginning, cur- 
tailed oil production from «he first 
Russell Ranch well was trucked to 
aft. Then a 6-in. line was laid on top 
of the ground to Lake station on the 
San Joaquin Valley-to-Los Angeles 
trunk. This was built of lightweight 


war surplus pipe and, of course, was~ 


just an expedient designed to provide 


*Pacific Coast Editor 
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temporary relief while arrangements 
for a permanent system were made. 

The initial permanent step was the 
construction of an85¢-in. line to Lake 
station, which is aboiit-30 miles east 
of the Cuyama field. The total plan, 
however, involved the construction of 
a continuous line, striking southeast 
with a 10-in. spread from the field to, 
Wheeler Ridge, thence paralleling the 
existing line. through Tejon to New- 
hall with a 14-in. line, and finally 
through Los Angeles to the refinery 
at Watson, just north of Wilmington, 
with another 14-in. spread that tacked 
to the east of the existing line, pre- 
sumably to skip congested city areas 
so far as possible. 


EXCLUSIVE 


Los Angeles pipe line. 
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Airview of some of the rugged, 
mountainous terrain traversed 


by Richfield’s Cuyama to 


The Cuyama to Wheeler section was 
finished in March, 1950, and was so 
designed that by the addition of an 
intermediate pumping station its ca- 
pacity could be increased from its 
present 51,000 bbl a day to 73,000 
bbl. Work on the initial 58 miles of 
the 14-in. section, from the refinery 
to Newhall, was completed about the 
same time, and the final link over the 
mountains from Wheeler to Newhall 
was just finished in February of this 
year. Total length of the main line 
from Wheeler to Watson is 112 miles, 
which with the laterals to the field 
from Wheeler and Lake stations adds 
about 180 miles to the Richfield total 
of field gathering and trunk lines, now 
well over 700 miles. 

The old 10-in. line, stretching from 
Buena Vista Lake, seven miles east of 
Taft, to Los Angeles, was built in 
1925 and was quite inadequate for 
transporting the mounting output of 
the Cuyama fields together with other 
established San Joaquin Valley com- 
mitments. Its capacity was roughly 
30,000 bbl a day, and as the produc- 
tion of Cuyama is currently some- 
where between 50,000 and 60,000 bbl 
a day, the need for enlarged facilities 
becomes obvious. The new 10-in. line 
from Cuyama to Wheeler has a carry- 
ing capacity of over 50,000 bbl a day, 
and the 85-in. line to Lake station is 
capable of transporting about 30,000 
bbl a day, so there is sufficient gather- 
ing and trunk line capacity to take 
care of the field for some time to 
come. 

The main line pipe, consisting 
mostly of 14-in. OD electric weld ot 
seamless, was used in varying thick- 
nesses from 14 to.3£-in., depending on 
anticipated pressures, which vary ove! 
the changing elevations, ranging from 
practically sea level to more than 4000 
ft. By the installation of a 14-mile 
stretch of 16-in. OD line, varying sim- 
ilarly in wall thickness from 3’y in. t0 
3% in., design engineers were able to 
reduce line pressures enough to elim! 
nate one pump station. All pipe was 
protected against corrosion with 4 
heavy asphaltmastic coating. applie 
in the factory to within 9 in. of the 
ends. Careful check of this coat was 
made for holidays by the usual type 
of holiday detector and further tests 




















ie P&S supply 6300 horsepower 


for new 
RICHFIELD PIPE LINE 


— ILLUSTRATED here are three of six Nordberg Duafuel * 

ngines installed in the Tejon and Wheeler Ridge pump stations of the 
new Richfield Oil Corporation 14-in. pipe line, which connects the 
company’s production in the San Joaquin and Cuyama Valley fields 
with the Los Angeles area. These dependable 7-cylinder Supercharged 
Nordberg Duafuel* engines each develop 1050 hp at 450 rpm, and are 
designed to operate on natural gas plus Cuyama Crude as pilot oil, on 
straight Cuyama Crude, or with any proportion of either fuel. Instan- 
taneous conversion from one fuel to another allows the most economical 
fuel to be used at all times. 


. For main line or booster stations—wherever you must keep petroleum 
< 2 products on the move with plenty of power—you can count on Nordberg 
ee anes aNyGarts engines to do a dependable, economical job, day-in, day-out. Built in 
Ries Roo “NON ey a wide range of sizes up to 9600 hp, including 2 and 4-cycle types, and 


*fAMNe. Ginomz 


_\) $ Diesel, Natural Gas and Duafuel* models. (*Trade Mark) 


Los Se 
ANGELES 


Write for further details, outlining your power requirements. 


NORDBERG MFG, CO., Milwaukee 7, Wis. 


Four-Cycle Diesel Plant — BUSCH-SULZER DIVISION — St. Louis 18, Mo. 
0151 


Ny sees : 
' os 
EA MACHINERY 


DIESEL ENGINES 
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were made in the field after the bare 
sections in the vicinity of the welds 
had been coated. 

After the pipe had been strung and 
welded, these bare sections were 
cleaned and primed with a binder ma- 
terial in preparation for the comple- 
tion of the asphaltmastic covering. 
When the primer was dry, a steel form 
was clamped over the coated pipe, 
with center leaves opening over the 
uncovered sections. Into this form the 
hot asphaltmastic was poured from 
a portable heating unit and was then 
tamped down around and under the 
pipe. Adjustable leaves of the form 
were then drawn together, compres- 
sing the mastic material against the 
primed pipe in such a manner that it 
overlapped the coated middle sections. 
Thus. when the forms were removed, 
there remained a seamless and com- 
pletely uninterrupted coat of consid- 
erable thickness. The protective com- 
position was applied to special fittings 
and bends by hand troweling. 

Further safeguard against corro- 
sion was provided in the form of per- 
manently installed clips to which con- 
nection may be made at any time in 
ithe future for the determination of 
soil potential and: what, if any, ca- 
thodic protection may then be re- 
quired. These clips were placed at 
strategic intervals along the line and 
particularly at those locations where 
conditions might be conducive to elec- 
trolysis. Other precautionary meas- 
ures include the installation of sec- 
tionalizing valves at all vulnerable 
crossings and the adequate insulation 
of the flanges on such valves as well 
as valve flanges on lines leading to or 
from the pump stations. Welded joints 
were, of course, X-ray inspected and 
it is interesting to note that not a 
single failure of a contract weld was 
reported. 

The line, particularly that section 
from Wheeler to Newhall, traverses 
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some wild mountainous terrain but 
apparently it presented nothing that 
was insurmountably difficult. The 
steepest grade encountered was a 
short piece of 35 per cent that was 
handled without incident. A suspen- 
sion bridge, 300 ft from pier to pier, 
had to be built over Alamos Creek, 
near Caswell. This is equipped to 
carry another line when and if neces- 
sary, and whereas it introduces noth- 
ing of a revolutionary nature, it in- 
volves the application of some quite 
profound engineering principles as 
may be seen from the accompanying 
illustration. It was designed by Rich- 
field engineers and checked by the 
cable suppliers. 

The use of long radius bends was 
resorted to so far as possible in order 
to increase hydraulic efficiency and 
to facilitate the passage of scrapers 
through the line. The fact that there 











was no interruption in the initial 
scraper test shows the care that was 
exercised in laying the pipe, and fur. 
ther indicates that the system is all 
clear. Scraper traps were placed at 
appropriate points and practically the 
entire line can now be subjected to 
scraping in easily negotiable incre. 
ments. 

The design of the line and the pump 
stations was based on the lowest rec. 
orded temperature, 44F, and an aver. 
age crude gravity of 35 deg API. 
Plans called for the construction of 
two new pump stations, one at Whee. 
ler Ridge and one at Tejon. It should 
be very satisfying to the design engi- 
neers that the effects projected mathe- 
matically are being actually closely 
obtained in actual practice. For exam. 
ple, the heaters at Wheeler and Tejon 
stations raise the temperature of the 
oil just about 10 F. By the time it 
reaches Tejon it has cooled off 7 F and 
going through the heaters there is 
again boosted 10 F. Over the remain- 
ing distance from Tejon to Watson it 
cools again to a temperature just 2 F 
above that at which it is received in 
Cuyama. This precludes the possibil- 
ity of any consequential evaporation 
loss and coincidentally confirms the 
calculations and deductions of the de- 
sign engineers. 


The two new pump stations are each 
equipped with three turbo-super- 
charged, 4-cycle, dual-fuel diesel en- 
gines one of which in each case will 
be used as a standby. These are rated 
at 1050 hp at sea level, or 987 hp at 
3075 ft, which is the elevation of the 
Tejon station. The engines are 7-cyl- 
inder, 13-in. bore, 1614-in. stroke, and 
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wummem ADDITIONAL t4 INCH PIPE WINE | 
COMPLETED IN FESRUARY, 1950 
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1 360° inlet ports with directional 5 Positive lubrication. Entire run- 


flow. ning gear pressure lubricated. 

2 Large exhaust valves. Cam- §& Lube oil pump. Low speed direct 
operated — positive timing — extra connected . . . readily accessible. 

large exhaust passages. 7 Cast-in lubricating oil mani- 


folds. Jointless — no internal connec- 


3 Cylinder head cooling. Large Hons — large emp. 


passages — water carefully directed for 
uniform cooling. 8 Large scavenging air supply. 

Multiple air pumps — reciprocating type 
4 Metal-to-metal joints. Cylinder two scavenging reservoirs one on each 
heads seat on liners — no gaskets. side of engine —large elbows from 








vanced over-all UTC-16 design marks the beginning cations. 
of a new era in lower-cost, more dependable per- 
formance. 


Advanced Features Of The UTC-16 


reservoirs to ports. 


9 Well-spaced compressor cylin- 


ders. Complete accessibility of cylinders 
and crossheads — permits use of large 
cylinders. 

10 Large bearing area. Low unit 
pressure ...cool running... long life 
... four studded bearing caps... pre- 
cision-type bearing shells. 

ll Gear driven camshaft. Positive, 
quiet operation. 





fits for smoother operation. It is the first time this cycling and stabilization of gases... in petro- 
type of scavenging has been adapted toenginecom- — chemical processing of products made from natural 
pressor duty and its incorporation with the ad- gas under pressure . . . in many refrigeration appli- 


The uniflo UTC-16 is built in sizes ranging from 


800 to 2,000 hp. If you have a process where gas 

Versatility must be compressed, and a suitable gas fuel is avail- 

While designed primarily as a pipeline gas engine able, make a point of investigating this outstanding 
compressor, the UTC-16 is suitable for many other — angle gas engine compressor. For further proof that 








THE PETROLEUM ENGINEER, May, 1951 To obtain more information on products advertised see page E-49 


services, including: pressure maintenance on oil there's more worth in Worthington, contact our nearest 
Wells -..4in natural gasoline plants .. . in oil re- Branch Office, or write the Worthington Pump and 
fineries, for solvent extraction, vapor recovery, re- Machinery Corporation, Engine Sales Div., Buffalo, N.Y. 




























General view of Tejon station, in the mountains, showing heat exchangers and engine silencers. 


Crossing the old Ridge Route north of Castaic. operate at 450 rpm. Each engine 
drives a 6-in. by 8-in., 6-stage, hori- 
zontal, split-case, pipe line pump. 
through an 8 to 1 speed increaser 
that steps the rpm up from 450 to 
approximately 3600. The pitch line 
velocity of the gears in these increas- 
ers is 6100 ft per min. They are pres- 
sure feed lubricated and water cooled. 
The pumps have a rated capacity of 
40,000 bbl a day against 1000 psi 
when pumping crude of 30-deg API 
gravity. 

The dual-fuel engines now operate 
on Cuyama crude, which is preheated 
by means of a fuel oil heater, using 
jacket water as the heating medium. 
As future crudes might have a higher 
sulfur content than is ordinarily per- 
mitted in a diesel fuel, the injection 
pumps and nozzles are made of corro- 
sion-resistant material, and the latter 
are further protected by a liquid cool- 
ing system. Although the engines have 
been operated initially, however, on 
Cuyama crude, gas will be available 
in the off-peak demand season and 
will become the principal fuel, with 
the crude then being used as pilot oil. 
The engines are designed to operate 
on any proportion of gas and oil and 
automatically change from gas to oil 
when for any reason the gas supply 
is interrupted. 

Engine accessory and auxiliary 
equipment includes variable-speed 
hydraulic governors to control the 
function over a speed range from 383 
to 472 rpm; pyrometer insiruments 
to indicate significant operating tem- 





THE PETROLEUM ENGINEER, Moy, 195] 





peratures , electric tachometers to rec- 
ord engine and pump speeds, and an 
alarm system to disclose high jacket 
water and low engine lubricant pres- 
sures. Engine jacket water and lubri- 
cating oil for the speed increasers are 
cooled by devices that employ crude 
oil as the cooling medium, an arrange- 
ment that renders raw water cooling 
equipment unnecessary. The air in- 
take is provided with silencers and 
bath filters, and lubricating oil filters 
incorporate a means of preheating. A 
small compressor injects starting air 
and centrifugal pumps keep the jacket 
water in circulation. All engine ex- 
haust silencers are equipped with re- 
lief covers. 

Additional new equipment at the 
pump stations includes a 54,000-bbl 
tank at Wheeler where there were al- 
ready two 37,500-bb! containers in 
service. This was considered sufficient 
new capacity to provide relief for the 
increasing Cuyama production. Exist- 
ing storage at Tejon also consisted of 
two 37,500-bb] tanks and no further 
installation was deemed necessary 
there. 

Before the stations were built, a 
complete soil analysis was made in 
order to determine safe bearing stres- 
ses for the building and machine 
foundations, and sites were carefully 
chosen to blend the right combination Suspension bridge over the Alamos Creek, designed by Richfield 


of stability and general convenience. engineers and checked by the cable suppliers. 








a 


Dual-fuel diesel engines drive horizontal, split-case pumps through 8 to 1 speed increasers. 
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To obviate the possibility of danger 
from excessive line pressures, safety 
valves were installed at Vinvale refin- 
ery, Newhall station, and Watson re- 
finery. In the meantime, during the 
preliminary period of operation, 
many sections of the line will be 
walked in the old fashioned way as 
an extra-precautionary measure, but 
when settled weather prevails and in- 
dications are that the entire project 
has passed its probationary term with 
honors, the engineers will relax and 
line “walking” will be done at an alti- 
tude of several hundred feet by air- 
plane. 





It would appear from all accounts 
that the new Richfield line from the 
Valley to Watson refinery was prob- 
ably one of the smoothest pipe line 
jobs that has ever been accomplished 
in any part of the country. Every 
phase of the job was worked out with 
meticulous exactitude by company en- 
gineers and those representing the 
contractors and suppliers and there 
was scarcely a hitch in the proceed- 
ings. All contractors and purveyors of 
equipment were people widely expe- 
rienced in their respective arts and 
the job perked along with rare smooth- 
ness from start to finish and in its 
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every aspect. The total cost was in the 
neighborhood of $7,000,000 and with 
its completion, Richfield now has two 
parallel lines with a great enough com. 
bined capacity to permit unrestricted 
development of its San Joaquin Val. 
ley interests for some time to come, 

Executive direction of the project 
for Richfield Oil Corporation was 
vested in David E. Day, vice president 
in charge of manufacturing and pipe 
lines. Responsibility for the design of 
the stations and laying of the lines fel] 
to Norman F. Anderson, pipe line 
manager, and Donald F. Purdy, chief 
engineer of the pipe line department, 
both of whom are men of long experi- 
ence in pipe line construction, opera. 
tion, and maintenance. They were ably 
represented in the field by John F, 
Lynch, project engineer. 

Engineers Limited Pipeline Com. 
pany constructed that part of the line 
between Wheeler and Newhall, and J. 
E. Young Pipeline Contractor, Inc., 
and Alex Robertson Company the sec. 
tion from Newhall to Watson. Station 
construction was by Refinery Main. 
tenance Corporation. 

The completed project is believed 
to be one of the most modern in the 
country. The use of pipe thicknesses 
adapted to projected line pressures 
resulted in a considerable saving of 
steel at a time when such a saving was 
of vital importance. The new stations 
feature the most advanced power en- 
gines, pumps, and auxiliary equip- 
ment of their type, and instrumenta- 
tion for control and recording of pres- 
sures, temperatures, fuel consump- 


tion, pumping rates, and other essen- — 


tials, represents the latest in measure- 
ment engineering. 

The project was not a large one as 
such projects go, 112 miles of line and 
two new pump stations, but it is def: 
initely an important part of a highly 
important development. Cuyama is 
now more than the mere site of an oil 
discovery. Since June, 1948, when the 
field first came in, it has expanded re- 
markably and around it in the mean- 
time has grown a typical American 
community that already has all the 
appearance of permanence and sta- 
bility. To that community the new 
Cuyama line is a convenient and eco- 
nomical outlet for one of its major 
products—oil. There is little question 
that, as it has done the world over, ail 
will bolster old established industries 
in the area, stimulate the birth of new 
industries, bring better roads on which 
more people will be induced to iravel 
into the area, and enrich it in a mult 
tude of ways. The easier and cheaper 
oil can be moved to market the greater 
are the benefits that accrue to the 
community in which it is produced. . 
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Proven by years of operation to be the most dependable. 
Maintenance costs at an all-time low. 
Rugged design permits operation in hazardous locations. 
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Corrosion Program for a Pipe Line 


P 615.635. 





Careful planning is necessary if program is to 
have maximum efficiency at minimum cost 


Iv the process of planning and devel- 
oping a new pipe line project, be it 
crude oil, products, or gas, the per- 
sonnel of the new company are so 
burdened with pressing decisions on 
such a variety of matters that any por- 
tion of the planning that does not ac- 
tively demand attention is quite likely 
to be deferred. Adequate provision 
for a corrosion control program is all 
too often placed in this deferred cate- 
gory. Those who are in a position to 
know the facts are aware that a large 
number of major pipe line projects, 
some of them completed within the 
last few years, have been forced to 
spend thousands of dollars more for 
satisfactory corrosion control meas- 
ures than would have been required if 
this phase had been given sufficient 
emphasis in the early planning stages. 
The immediate future may see fewer 
major projects undertaken, but those 
that are built will be built under con- 
ditions of urgency and shortage of 
trained personnel. These factors will 
combine to make even more difficult, 
though by no means less important, 
the careful planning that alone can 
lead to a corrosion program of max- 
imum efficiency at minimum cost. 

Information from two sources must 
be combined to formulate a successful 
corrosion mitigation program; first, 
the available body of knowledge 
(which is constantly expanding) con- 
cerning the general field of corrosion 
control; and second, the specific data 
describing the pipe line under con- 
sideration, its characteristics and the 
environment in which it lies. In some 
cases, the knowledge in both of these 
categories may be in the possession 
of one man; that is, the company may 
have a good corrosion engineer who 
is thoroughly familiar with its lines. 
In other circumstances, there may be 
required a meeting of minds in order 
to develop and execute a program; a 
corrosion engineer in private practice 
may supply the expert knowledge 
while company personnel supplies the 
necessary familiarity with local con- 
ditions. 
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Marshall E. 
Parker is a con- 
sulting engineer 
in Houston, 
Texas. His ac- 
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the field of cath- 
odic protection 
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rosion surveys, 
reports, and in- 
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stalled some 50,000 Ib of magnesium 
anodes. Prior to that he was with Pan 
American Pipe Line Company, and has 
been a relay engineer, geodetic cartog- 
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surveying, and aerial photogrammetry. 
He holds a BS degree from Sam Houston 
College, a BA from Rice Institute, and 
is a registered professional engineer 
in Texas. 














When the line under consideration 
is a new project, there is no one who 
knows the line and its route. When, in 
addition, the company itself is a new 
organization, as is frequently the case 
these days, there is no corrosion en- 
gineer. With both of these sources of 
information and knowledge absent, 
there is no program, The prime op- 
portunity to establish a sound and 
profitable corrosion program exists 
while the planning and construction 
is under way; every step in the pro- 
gram that is deferred will prove to 
be more expensive when it is finally 
taken. 

Another factor that has been taken 
into account in outlining the program 
here presented is the fact that a large 
part of the work normally done by 
the corrosion engineer is below the 
professional level, and can be ade- 
quately performed by technicians who 
have had a moderate amount of train- 
ing in the specific tasks to be per- 
formed. This means that the engi- 
neer’s time can be devoted to the nec- 


EXCLUSIVE 
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essary supervision and planning, and 
extended over a much larger domain, 
with no loss of effectiveness; clearly 
a more efficient utilization of avail- 
able resources. 


Pre-construction Period 


As soon as the planning has reached 
or approached the stage at which de. 
cisions concerning line location and 
other constructional details are being 
made, the services of an experienced 
corrosion engineer should be ob- 
tained. It is not necessary, nor is it 


' always advisable, to procure the full- 


time services of such an engineer by 
employing him; it may even be dif- 
cult or impossible to do so. In the first 
place, although the broad experience 
of a competent man is needed for 
numerous decisions at this stage, his 
full time is not required; secondly, 
permanent company personnel can be 
trained in the technical duties in- 
volved, under his supervision, and at 
the same time be performing neces: 
sary functions. 

It is customary for each of the sur- 
vey parties engaged in the operation 
of establishing the alignment to be 
accompanied by a company repre- 
sentative, to report progress and gen- 
erally supervise the workeof the con- 
tract survey party. It is proposed that 
this representative be one of the cor- 
rosion engineer trainees, who will 
later assume the responsibility for the 
functioning of the company’s corro- 
sion control program; these men are 
to be technicians, operating under the 
supervision of the corrosion engineer. 
If men with an engineering educa- 
tion are selected, they may be expected 
to acquire fully professional status 4 
a result of their training and a few 
years’ experience. PI 

The trainee who is assigned to this 
duty should be supplied with a good 
set of instruments. He will not find ap- 
plications for many of them at this 
time, but they are instruments Ne 
should be getting acquainted with, for 
they will all be needed later. For daily 
use during the survey, he should have 
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a lightweight soil resistivity meter. 
The one-rod type is entirely adequate 
for this service, as the purpose is sim- 
ply to gather superficial data and to 
gain a rough idea of the soil types 
traversed by the line. Information 
should also be gathered on all pipe 
lines crossed. If possible, the owner- 
ship should be determined, so that the 
owners may be contacted for informa- 
tion on the existence and location of 
cathodic protection units on the lines 
—every crossing is a possible source 
of stray current exposure. The pipe- 
to-soil potentials of these lines may be 
determined at this time; often this 
will disclose the presence of cathodic 
protection and indicate the proximity 
of the units. 


All power lines crossed should be 
located in the notes, particularly those 
of distribution voltage, as such cross- 
ings are ideal locations for rectifier 
installations, if otherwise suitable, If 
time is available—as it frequently will 
not be—some investigation should be 
made of possible sites for the installa- 
tion of rectifier ground beds, by meas- 
uring soil resistivities at 10 to 20-ft 
depth, using the four-terminal type 
of instrumentation. In the absence of 
time for such thorough mapping of 
potential sites, a more superficial 
study should be made of each likely 
location with the simpler one-rod in- 
strument. 


Electric railway crossings, and any 
other possible exposure to stray di- 
rect currents, should be carefully 
noted — particularly any that are 
likely to escape detection on maps— 
for a more thorough investigation, 
which will almost certainly be re- 
quired. 

All data gathered should be care- 
fully preserved. It is strongly recom- 
mended that bound field books be 
used for this and all later surveys, and 
that the entire @eries of such books 
in use throughout a company have 
their pages numbered in one consecu- 
tive series. This is a thoroughly tested 
system with many advantages, all ap- 
parently minor until something goes 
awry and a great deal of valuable time 
is lost looking for something out of 
place. As a given set of notes may be 
identified by a single number, the 
field notes may readily be indexed on 
a set of maps. Color symbols may be 
used to distinguish different types of 
surveys, such as soil resistivity, pipe- 
to-soil potential, line current, and 
others. 


It might seem advantageous to let 
the location of the line be partly de- 
termined by the corrosive character- 
istics of the soils traversed, so that 
particularly bad spots could be 
avoided. Such is the effectiveness and 
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economy of a well-designed cathodic 
protection system, however, that sel- 
dom can a departure from the align- 
ment otherwise most suitable be justi- 
fied economically. Often it is possible 
to protect a mile of line for the cost 
of 10 ft of the same line; it is obvious. 
then, that a re-alignment could not of- 
ten be made at a saving. 

Another phase of the pre-construc- 
tion work, entirely separate from the 
above, concerns the design of the sys- 
tem and the writing of specifications. 
Much of this vitally affects the corro- 
sion program — more than just the 
coating and wrapping specifications. 
The design of cased crossings is an 
example. Improperly designed, or, 
even more common, improperly in- 
stalled casings may easily result in 
doubling the load on the cathodic pro- 
tection system. The connections on the 
line should be examined and locations 
specified for the installation of insu- 
lated joints. Frequently it may be nec- 
essary or advisable to install a pair of 
flanges solely for the purpose of sec- 
tionalizing the line electrically; in 
other places, insulating material in 
the flanged joints of valves and other 
fittings may serve the purpose ade- 
quately. When this system is used, 
however, extreme care must be taken 
to avoid the inadvertant short-cir- 
cuiting or bypassing of insulated 
joints by gage lines, metal walkways, 
and other metallic structures, which 
are likely to be overlooked. Wherever 
the plans call for the installation of 
insulating material, the contract docu- 
ments should make it the responsibil- 
ity of the contractor that the joint is 
actually insulated — not merely call 
for the installation of certain mater- 
ial. This same provision should be in- 
cluded for casings in which the pipe is 
supposed to be supported so as to be 
electrically separate from the casing. 
Admittedly, it is troublesome and ex- 
pensive for the contractor to pull a 
joint of pipe out of a casing and re- 


install it, and it holds up construction, . 


but it is more than difficult after the 
line is completed—it is well nigh im- 
possible. 


It should not be necessary to point 
out that the selection of the kind and 
amount of coating and wrapping to 
apply is a decision that vitally influ- 
ences the overall cost of the corrosion 
program. If it were possible to obtain 
a coating job good enough to protect 
the pipe without the need for cathodic 
protection, such coating might well 
command a price considerably above 
the usual. As this is not possible, a 
balance must be struck between coat- 
ing costs and cathodic protection 
costs. A fairly good coating, very 
carefully applied, may be 98 per cent 
effective. Then the most that can be 
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profitably spent on a better coating 
is within the cost of complete cathodic 
protection of that remaining 2 per 
cent. Somewhere within this region 
is the point of minimum expenditure 
for complete protection—just where, 
is dependent upon many factors: cer. 
tainly this choice should not be made 
by the inexperienced. 


Construction Period 


During the process of actual con. 
struction, numerous inspectors. are re- 
quired to supervise various aspects of 
the contractor’s work. Some of these 
posts should be filled by the corrosion 
trainees. Under proper direction they 
will be able to discharge their inspec- 
tor’s duties, while at the same time 
advancing the company’s corrosion 
control program, in three ways. First, 
a very considerable amount of corro- 
sion data can be gathered; second, 
they will be receiving valuable train. 
ing in corrosion work, and finally, 
they will be gaining that familiarity 
with the line and its environment that 
is one of the essential ingredients of 
a sound program. 


The first of these inspector-trainees 
should be assigned to the ditching 
crew. As an inspector, his duties are 
not particularly arduous, but they re- 
quire his presence at a part of the 
work that precludes his giving much 
attention to other phases. While the 
ditch is open, however, there exists 
an opportunity available at no other 
time in the history of the pipe line, 
to make frequent measurements of 
the soil resistivity at pipe depth. 
These readings may be taken with 
simple equipment—a one-rod instru- 
ment is quite adequate. They should 
be taken at such intervals as are nec- 
essary in order to show all the changes 
in resistivity; visual inspection is use- 
ful in suggesting spacings. It is sug- 
gested that a maximum spacing of 
200 ft be used, even where the soil is 
uniform or appears to be. In this way 
very little doubling back will ever be 
necessary. The readings should be re- 
corded in a field book, as described 
above. The station number should be 
recorded to locate all readings, and. 
when these notes are consulted later. 
it should not be forgotten that the 
stationing available at this time 1s 
that of the construction survey; the 
final maps will probably be based 
on a later chaining. To help avoid 
confusion of this sort, records should 
be made of fences, roads, and other 
indentifiable landmarks in the notes. 

A position of great importance to 
the ultimate cost of corrosion control 
is that of coating inspector. The 
trainee who performs this vital fune- 
tion should do so only under close 
supervision, unless he has had expert! 








Every oil man knows there are 42 gallons in one 

barrel of oil. But—do you know how many barrels are 

in your storage tanks? ... Be sure by employing 

CHAS. MARTIN & COMPANY to strap and 

calibrate your tanks. Our tank tables are accurate— 
computed from measurements made by experienced 

tank strappers, who follow the latest A.P.I. Codes... 

The cost is nominal—equal to the value of only a 
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ence in this line. It is.a serious mis- 
take to expect one man to perform 
this task; he must have assistants, al- 
though they may be. relatively un- 
skilled. For he will have numerous 
duties and responsibilities, and must 
go here and there about the job quite 
often. Too, he needs the opportunity 
to raise his head and look around from 
time to time; he must be free from 
being tied down to a single spot. 
Two men should be assigned the 
operation of the holiday detector. Per- : 
haps this feature of the inspection will 





able that two men will be assigned.to’ >": 
it. These should work directly ander * <: 
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the coating inspector 

him. It is his duty to. 
findings, and to seé: 
medial measures are ta 
quired. He must also keep a: watchful 
eye on the cleaning and priming, to 















. the end that only properly . primed 


pipe will be: coated. He must. watch 
the handling of coated pipe, to pre- 
vent damage thereto; -also the appli- 
cation temperatures, the handling and 
storage of materials, and a number of 
other details. 


~ “<Every insulated joint called for in 
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ssible. This operation is much 

to oe we es 
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is not connected to any appreciable 


length. of pipe. Under these condi- 


tions a direct measurement across the 
joint will show a very high resistance, 
if the joint is» indeed properly in. 
stalled. On the other hand, a weil in- 
sulated joint with several miles of 
buried pipe on either side will ac. 
tually measure very low resistance— 
perhaps only a few tenths of an ohm 
—because of the ground connection 
of the long lines. Similarly, every cas. 
ing installation should be checked, to 
be sure that the pipe is not short-cir. 
cuited to the casing, unless the short. 
circuited design is being used. Coated 
casing may be swaged and welded to 
the line, in which case the cathodic 
protection of the casing is simply in- 
cluded with the line. This technique 
is quite practicable when casing can 


‘ be installed in open ditches, but where 


they must be pushed through borings, 
the coating is likely to be severely 
damaged. Because of the fact that 
even the.best and most carefully made 
installations frequently short-circuit, 
it is considered better to coat and 
wrap all casings, regardless of 
whether the pipe is supposed to be 
insulated from them or not, Then, if 
an accidental short-circuit develops, 


/->-perhaps several years later, the ad- 


Sditional drain on the cathodic protec- 
tion system is not as great as it would 
é with casings totally bare. 


Gare should be taken to obtain ade- 


| "quate separation between all crossing 
"lines, and the best possible coating 


job at such places. The coating on the 
line crossed should be left in the best 
of condition, even if the original coat- 
ing was poor. Bare lines should be 
coated where crossed, although extra 
excavation for the purpose is not rec- 
ommended. All lines crossed should 
be very carefully recorded; some may 
be encountered that were not found 
in the original survey, and the same 
ones can easily be missed in later sur- 
veys, but there is no excuse for miss- 
ing any while the ditch is open, unless 
indeed there are lines deeper than the 
ditch. 

This is the proper stage of the pro- 
ject to see about the installation of 
test leads. At every road crossing, un- 
less there are some very close together, 
and on both sides of major crossings, 
a pair of test leads should be attached 
to the pipe, and both wires brought 
up in a pipe marker, preferably set 
in-a-fence line. The distance between 
the ‘points, of attachment to the pipe 
should be sufficient to make it possible 
to measure current flowing in the line 
by the IR drop as indicated on a po 
tentiometer. A good rule to follow 1s 
to make the distance between the two 
leads of a pair, in feet, equal to four 
timés the weight of the pipe, in pounds 
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These ‘Caterpillar’ earthmoving machines, 
working on the runway of the Davison airstrip at 
Ft. Belvoir, Va., show at a glance where a lot of 
“Cat” equipment is going these days. And that’s 
how it’s got to be. 

Defense Rated Orders get first call as America’s 
military ‘establishment prepares for what may 
come. The urgent build-up of our power has meant 
drafting machines as well as men. An ever-increas- 
ing flow of ‘Caterpillar’? equipment and parts is 
going to the support of America’s fighting men 
and to defense projects. 

This means that there already exists a scarcity 
of “Cat” equipment and engines for civilian use. So 
it is to your advantage to make the machines you 





now have Jast. You can keep them on the job longer 
by doing these things: 


1 Follow sound and recommended operation and mainte- 
nance procedures to the letter. Read and reread your 
Operator’s Instruction Book. 


2 Make full use of your “Caterpillar” dealer’s facilities for 
servicing and rebuilding machine parts. 


3 Anticipate future parts needs, then contact your dealer 
and let him help. But don’t buy or order parts you don’t 
actually need. 


Caterpillar Tractor Co. will do everything pos- 
sible to maintain every ‘“‘Caterpillar’’ machine in 
the field, to provide new machines as fast as possi- 
ble, and to allocate them as fairly as possible. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 








CATERPILLAR 


DIESEL ENGINES + TRACTORS - MOTOR GRADERS - EARTHMOVING EQUIPMENT 


per foot. This will give a pipe resist- 
ance of about one milliohm, so that 
the current in amperes will be numer- 
ically equal to the potential drop in 
millivolts. There should never be any 
fittings of any kind between the two 
leads of a pair—nothing but plain 
pipe. Care should be taken that there 
can never be any confusion as to 
which lead is which—a standardized 
color code for the two wires is an 
easy way to accomplish this. The lo- 
cations and actual separations of all 
pairs of test leads should be carefully 
recorded. A copy of this record should 
be supplied to the clean-up inspector 
so that he may check the list to deter- 





mine whether any leads have been 
lost in the backfiling. If one of the 
corrosion trainees can find the time, 
it is well to test all the leads as soon 
as possible, so any that have been 


broken may be repaired by the con- 


tractor. 

The next task to engage the atten- 
tion of the new corrosion department 
is the organization of a system of 
maps and records. As soon as they be- 
come available, a set of the alignment 
maps or operating maps should be ob- 
tained from the engineering depart- 
ment, and all the field notes indexed 
thereon. The location of all test leads 
should be indicated, as well as all 















DANIEL 


PISTON CONTROLLED | 


a -They should be seen early enough to 
ee CH ECK VA LVES | permit the inclusion of insulating ma- 


Illustrated — 16” —600 Ib. 
ASA with Special Lubrica- 
tor, for Dry Gas Line 
Service. 





Designed Especially for 
High Pressure Service on Oil and Gas Lines... 


... where pulsations are severe. The years of trouble-free service attests to the 
superior design of Daniel Piston controlled Check Valves. One of the out- 
standing features of this unit is the cushioning action of the piston. The 
controllable opening and closing speed of the piston assures a smooth flow 
through the valve and pipe line and eliminates chattering where pulsations 


BD anicl 
ORIFICE FITTING 
COMPANY 


INCORPORATED 


LOS ANGELES 
e HOUSTON 

FT. WORTH 

TULSA 

ODESSA 





are present. We invite you to ask the 
men who are using Daniel Check 
Valves for a first hand opinion. 


Valves, seats and pistons are stainless 
steel. Liners are hard chrome plated. 


Daniel Piston Controlled Check 
Valves are available in sizes from 1 to 
20-inch with pressure range 0 to 6000 
PSI (Gage ). For full details regarding 
Daniel Check Valves or any other 
Daniel product consult the Composite 
Catalog or send direct. 
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insulated joints. Any information 
gathered by the corrosion department. 
suth ‘as the location of crossing pipe 
lines or power lines, which has been 
missed by the department preparing 
the maps, should be called to their at. 
tention, so they may be added to the 
tracings. An extremely useful map for 
the corrosion department is one show. 
ing access roads—whether public or 
private, highway or trail—which may 
be used to reach the line at various 
points. If such a map is available 
from the operating department, it 
should be obtained, It will frequently 
devolve upon the corrosion depart. 
ment, however, to prepare one, in 
which case it should be made available 
to others—the corrosion department 
will need a great deal of inter-depart- 
mental good will. 

Arrangements should be made for 
the corrosion department to receive 
copies of all work orders that could 
possibly affect the protection of the 
line. As those not fully acquainted 
with corrosion work cannot be de- 
pended upon to recognize the rela- 
tionships involved, if it is at all possi- 
ble, the department should have the 
opportunity to see all work orders. 


terial if it is necessary or advisable. 
From these reports the corrosion de- 
partment will keep up-to-date an elec- 
trical diagram of the line—not a map. 
but a circuit layout, functionally simi- 
lar to the flow diagrams used by the 
operating department. 

Other maps and records will be dis- 
cussed later, in connection with the 
surveys to be recorded thereon. 


Cathodic Protection System 


Field tests for the determination of 
current requirements for cathodic 
protection cannot be run until the line 
has been given time for the settling 
and consolidation of the backfill, and 
for the penetration of moisture into 
the defects in the coating. Six months 
after the laying of the line is ample. 
provided at least two months have 
elapsed following a good rain. Other- 
wise field tests will show less current 
demand than will actually exist later. 
The waiting time should be spent i 
the compilation of the maps just dis- 
cussed, and in further exploration of 
the possible ground bed sites located 
during the construction period. Pre- 
liminary studies of drain point .dis- 
tribution may be made, based on as- 
sumed current requirements for the 
line. A reasonable estimate for an ex 
cellent coating is 1 milliampere pet 
square foot of bare metal, and 99 pe! 
cent effective coating, i. e., 1 milliam- 
pere for each 100 sq ft of pipe. Such 
a study may result in a spacing D& 
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WHY GRAPHITE ANODES ARE BEST 
FOR CATHODIC PROTECTION: 


@ Complete and sure protection in 


The term ‘‘ National’’ 


‘ARE MARINE BORERS 
CHEWING UP YOUR PILINGS ? 


J 


Be ee aoe ted 


Starve them with steel— plus 
NATIONAL graphite ground anodes! 


TRADE-MARK 


If your dock facilities are subject to attack by: marine 
borers, install borer-proof steel pilings, and protect 
-those pilings from underwater corrosion by economi- 
cal long-lasting “National” graphite ground anodes. 


sea water — indefinitely / 


Positive control in any weather; i 4 
just change a tap on the rectifier 


to culee o¢ Tower aossent Manet The anodes are lowered to the bottom and connected 


with a shore-based rectifier. Another wire from the 
rectifier runs to the steel pilings. When current is 
passed, it flows out from the pilings into the water— 
thus giving very complete cathodic protection. No 
matter how severe the corrosive conditions are, you 
can regulate the current to afford the proper protec- 
tion, simply by adjusting the rectifier. 


Perfect for use in high 
resistance soils 


Longest life of any anode 
material obtainable 


Other advantages of steel pilings are: more strength 
... better fire resistance...less maintenance... lower 
imsurance rates. 


Thoroughly tested and 
proved in service for 


more than 20 years . . 
y “National” graphite ground anodes also provide the 


most practical and economical cathodic protection for 
buried pipe lines, tank farms, oil well casings, water 
mains, underground cables, ship hulls and dozens of 


is a registered trade-mark of 


NATIONAL CARBON COMPANY 
a Division of 
Union Carbide and Carbon Corporation 
30 East 42nd St., New York 17, N. Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


in Canada: National Carbon Limited, Toronto4 


saves steel / 
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other products buried in earth or submerged in water. 


Cathodle protection 





RECTIFIER RECORD 





NAME PLATE DATA 


Manufacturer 





Serial Number 








D. C, Volte Amps 
A. C, Phase Volts 
Cooling Expense Acct, 








FIG. 1. Record sheet for rectifier unit. A pad of these 
mimeographed forms may be kept in a waterproof box 
at each isolated rectifier, so that all company employees 
whose duties take them by the unit may record readings. 


LOCATION DATA 
Date Installed 
Inv, Sta. No. 
Property Owner Depth 


Investment Actt, 


Date Installed 


MAGNESIUM ANODE STATION NO. 


Inv, Sta. No. 











No. and Type of Anodes 





Shunt (ohms) 





Resistor (ohms) 








Backfill. 


etnies 


Current 





Soil Resistivity 








Projected Life 


STATION LAYOUT 





Power | Read 
Meter by 











ing wires, 


The corrosion department can then transcribe the record 
from time to time into their permanent records, kept on 


the same form. 


tween drain points of, say, 30 miles. 
With this figure in mind, possible sites 
at this approximate spacing should be 
surveyed, and, where necessary, others 
sought to fill in gaps. First considera- 
tion should be given to those at which 
power is available. 

An ideal ground bed location lies in 
soil whose resistivity is low, not only 
on the surface, but to great depth; one 
from 300 to 500 ft from the line, op- 
posite a point where the line itself 
lies in relatively high resistivity soil, 
and at a location easily accessible and 
with power available. Starting with 
the idea of a set of such ideal loca- 
tions properly spaced at the desired 
interval along the line, a series of 
compromises with reality must be 
made, until a tentative set of usable 
locations has been located. Some of 
the intervals will be greater than de- 
sired, others will be smaller; the use 
of rectifiers of different sizes must be 
anticipated. 

A welding machine offers a very 
satisfactory source of test current. A 
temporary ground bed will be used, 
ordinarily consisting of a number of 
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pieces of scrap 2-in. pipe set in au- 
gered holes kept filled with salt water 
during the test. The connection to the 
line should be made in such a way 
that it will serve later as the perma- 
nent connection. If the test site is not 
used, the connection should be such 
that it can be abandoned without 
great loss, and without appreciable 
damage to the line. A 3£-in. by 1-in. 
square head steel bolt arc welded to 
the top of the pipe can be expected to 
carry far more current than will ever 
be drained from a coated line at a 
single location, and, if the joint is 
properly made up, will have an ex- 
tremely low resistance. On the other 
hand, if the location is abandoned, 
the bolt may be left in place; thor- 
oughly coated, it can cause no difh- 
culty later on as no dissimilar metals 
are involved. 

The welding machine should be put 
into operation as soon as the connec- 
tion to the pipe is made and the first 
temporary anode set. In this way it 
will be possible to make the ground 
bed just large enough to drain the de- 
sired amount of current, which should 





Current 





RECORD 


Current 


FIG. 2. Record sheet for magnesium anode station. Ties 
should be recorded to nearby identifiable objects in suffi- 
cient detail to permit relocation of all anodes and connect- 


initially be from 20 to 50 per cent 
greater than the anticipated value to 
be drained at this location by the 
permanent installation. A few hours’ 
operation at this higher level will 
polarize a greater length of line; poss- 
ibly as much as would be done by 
several weeks at the normal value. 
As soon as the test set is in operation, 
a rapid survey down the line in both 
directions, using the test leads pre- 
viously described, will determine both 
the distribution of current and the ex- 
tent to which protection is being ex- 
tended. In the meantime, a similar 
test set should be put into operation 
at the next chosen site along the line. 

After five or six hours of continuous 
operation of both sets, the current at 
each should be reduced to the estr 
mated value. Conditions at this new 
value should stabilize within an hour 
or so, and it will be easy to determine 
the coverage of the section of line be- 
tween the two sets. Appropriate ad- 
justments of the current output shoul 


- then be made, so that correct cover 


age is obtained. Assuming that the 
first test set is near an insulated joint 
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or the end of the line, and that three 
or more units are to be installed on 
the section under test, the next step 
is the transfer of the equipment from 
the first location to the third, the sec- 
ond set remaining in place. The entire 
procedure is then repeated, except 
that the current drained by the second 
unit should not be adjusted unless 
necessary. 

Quite often, particularly on a well- 
coated line, there will be no more 
than two units in a given section. If 
suitable soil can be found, it is dis- 
tinctly advantageous to place the units 
at the pump or compressor stations 
themselves. This usually will result 
in lower power rates, and will inevit- 
ably effect closer supervision and bet- 
ter maintenance. 

The test procedure outlined above 
assumes that the tentatively selected 
sites are in fact adequate for the pro- 
tection of the line with rectifiers of 
reasonable capacity. This will not al- 
ways be the case. New locations must 
be sought, which usually means those 
less satisfactory, either from the 
standpoint of soil resistivity, accessi- 
bility, or power availability. Some- 
times the best economic solution is 
the increased drainage from chosen 
locations, rather than additional sites. 
It may be possible to abandon some 
sites, and slightly increase the size of 
others. All of these complex possibil- 
ities have to be worked out, and us- 
ually they may be worked out at far 
less cost if they can be solved in the 
field. In other words, this particular 
survey is not one that can be carried 
out effectively according to a pre-ar- 
ranged plan and by technicians only. 
The services of a competent corro- 
sion engineer are required for at least 
part of the time. 

If it is impossible or impractical to 
operate two test sets simultaneously, 
the data can be obtained with a little 
more trouble and a little less preci- 
sion with only one. The procedure is 
as follows: The probable point of least 
protection is determined (for a uni- 
form line in uniform soil, this would 
be the mid-point between units of 
equal size), and pipe-to-soil potential 
teadines taken for a short distance on 
each side before the test unit is oper- 
ated, Readings are taken at these same 
points with the unit in operation at 
what is thought to be the proper drain- 
age current, and again under the same 
conditions with the second unit in 
operation, or rather the same unit at 
the second location. The net potential 
that would be reached by the simul- 
laneous operation of both units is then 

taken to he the original potential plus 
the net change obtained by each unit 
*peratine alone. Plotting these values 
for the several points along the middle 


of the section will readily disclose 
whether or not full protection is be- 
ing obtained. If this is not the case, 
and if the discrepancy is very great, 
then some locations may have to be 
re-occupied. This is where the extra 
effort. is involved. 

The completion of this portion of 
the survey will provide a list of the 
rectifier sites, and the current rating 
of the unit to be used at each one. 
The current rating in each case should 
be at least 50 per cent greater than 
the estimated requirement. This ad- 
ditional capacity will cost little, and 
will always be available in case of 
unexpected increase in demand. It 


remains to design a ground bed for 


each site, and, incidentally, to deter- 


mine the voltage rating of each recti- 
fier. The ground bed should be de- 
signed for the actual anticipated cur- 
rent, with the idea of enlarging it 
should more current become neces- 
sary, for, although additional capac- 
ity is relatively inexpensive in the 
rectifier, this is not the case in the 
ground bed. 

The most economic design of a 
ground bed with a specific current rat- 
ing at a specific site represents one 
whose total annual cost is a minimum 
—the total cost being made up of the 
amortization and depreciation charges 
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Pitt Chem Tar Base Protective Coating 
is being applied to nearly half the length of 
the new steel pipeline that will soon carry 
gas from the Corpus Christi area to Joliet, 
Ill. It’s one of the basic materials of a 
tough, metal-preserving sheath that will 
guard against underground corrosion and 
add years of life to the vital line. 

This reinforced tar base coating pro- 
vides more than just “life insurance” for 
this $120,000,000 transportation system. 
Because of its unvarying top quality— 
maintained by painstaking laboratory con- 
trol—Pitt Chem pipeline coating performs 


Scene along the Texas-Illinois 
Natural Gas Pipeline Company's 
1200-mile, 30-inch natural gas 
line running from the Gulf Coast 
to Northern Illinois. 
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better on application, serves better and 
longer underground. 

his same quality-assurance is an im- 
ortant advantage when you use any of 
ndustry’s Most Comprehensive Family of 
Protective Coatings . . . whether it’s a 


Pitt Chem Alkyd, Chlorinated Rubber, 


Vinyl or Phenolic base coating. For more 


information about these versatile, equip- 
ment-saving coatings, send for booklet, 
“Control Corrosion Through Pitt Chem 
Protective Coatings.” 


Protective Coatings Division 


SS PITTSBURGH 


wa@O0 3593 


GRANT BUILDING, 


CH COKE & CHEMICAL CO. sirssurcs is, Pa. 


® 


OFFICES: NEW YORK e CHICAGO « ST. LOUIS » TULSA * HOUSTON « LOS ANGELES « SAN FRANCISCO 


To obtain more information on products advertised see page E-49 
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igainst the invested capital, plus the 
power costs and the expense of main- 
tenance. Among the variable quan- 
tities are the size, number, and spac- 
ing of the anodes, the size of the cable 
by which the connections are made. 
and the kind and quantity of back- 
fill used around the anodes. A reduc- 
tion in any one of these three items 
will result in a reduction in first cost, 
ind an increase in operating cost; 
therefore there exists, in theory at 
least, a choice of the most economical 
elements. Where the balance point 
falls will depend upon a number of 
factors, normally fixed for a given 
location: Interest, amortization and 
tax rates in use by the company, per- 
missible returns on invested capital, 
the cost of power at that particular 
site. and the resistivity of the soil at 
that location, both at the surface, at 
anode depth, and at great depth. 
it must be pointed out here that 

‘requently the cost of power, the cost 
of obtaining power (by line exten- 
sions), and the resistivity of the soil, 
are factors that may enter into the 
choice between two or more possible 
sites, but these comparisons can us- 
ually be carried out only by complet- 
ing the design, at least approximately. 
it both sites. 

The voltage required of a rectifier 
to drain a given amount of current is 


determined by the total circuit resist- 
ance. This, in turn, is made up of 
three parts: (1) The resistance to 
earth of the pipe line; (2) the re- 
sistance in the connecting cables from 
pipe to rectifier and from rectifier to 
ground bed, and (3) the resistance to 
earth of the ground bed. The first re- 
sistance is fixed for a particular line 
at a particular point, although it will 
increase after the line is brought up to 
complete protection, through polar- 
ization; the second is determined by 
the choice of cable, and the third is 
to a certain extent controllable, being 
determined by the soil resistivity and 
the ground bed design. If the mater- 
ial used for the anodes is different 
from that of the pipe line, an addi- 
tional voltage may be required to 
overcome the galvanic potential; e. g., 
carbon or graphite anodes require 
from 1.0 to 1.6 volts, depending on 
the backfill used. 

Material for the ground beds is us- 
ually limited to scrap pipe, scrap cast- 
iron in large pieces, and carbon or 
graphite anodes. The use of scrap iron 
or steel is declining rapidly, because 
of the higher cost of scrap, and be- 
cause pipe lines so often have been 
using corrosion control methods so 
effectively that they no longer have 
vast quantities of unusable pipe on 
hand. The details of calculating the 


resistance of different types of round 
beds have been adequately treat. 
ed.1?% Several tentative calculations 


‘may have to be made on each loca. 


tion, or the following approach (for 
graphite rods) may be used. 

The size of rod to be used having 
been selected (or the process may be 
repeated for each size) the number 
of rods required for the load is deter. 
mined from the maximum perinissible 
current per rod. The resistance of g 
bed of this number of rods is then 
computed, using a spacing of 20 ft, 
From this the voltage required fol- 
lows, and this in turn allows the power 
bill to be computed (rectifier effici- 
ency may be assumed at 50 per cent), 
With this as a starting point, the cost 
of adding one anode is compared with 
the saving in power costs it will effect. 
The process is continued until the 
point is reached where one additional 
anode costs more than it will save. A 
similar process may be devised for 
use of more expendable anodes of 
scrap metal; the starting point would 
be the length of pipe whose antici. 
pated life would be, say, 10 years. 

The rectifier should be selected with 
a voltage rating somewhat higher than 
the one arrived at by the above pro- 
cess. It will then be possible to make 
temporary increases in the current 
output by merely raising the voltage. 
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ECONOMY use... 





Shape Cutting At- 
tachment for cutting 
the various shapes of 
pipe intersections. 


Out-of-Round At- 
tachment is used 
when pipe is out 
of round. 
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economy... 


portability . . 


speed..... 
















ns SM PIPE BEVELING MACHINE COMPANY 


To obtain more information on products advertised see page E-49 
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although this will involve operating at 
higher costs than the possible mini- 
mum. It will also make it possible to 
raise the voltage in order to maintain 
the designed value of current during 
periods of excessively dry soil, when 
the ground bed resistance becomes 
temporarily higher than normal. 


The possibility of using expendable 
anodes of magnesium should not be 
overlooked. This form of cathodic 
protection is particularly valuable in 
sections where power lines are not 
available, for supplementing the cov- 
erage in cases where two adjacent 
rectifier locations do not quite reach 
the mid-point, and in long stretches 
of low resistance, swampy territory 
dificult of access. The total current 
required to protect a given line sec- 
tion with magnesium anodes is usually 
quite a bit lower than that required 
by the larger and more widely spaced 
drainage points associated with rec- 
tiers, simply because there is less 
current wasted in over-protecting the 
pipe in the immediate vicinity of the 
drainage points. On the other hand. 
the cost per ampere is higher with 
magnesium. These two opposing fac- 
tors call for an economic study simi- 
lar to those mentioned earlier.* 


The direct supervision of the in- 
stallation work, whether it is done by 
company forces or by independent 
contractors, should fall to the corro- 
sion engineer trainees. If company 
forces are used, there will probably be 
no formal specifications. and closer 
supervision will be required; there is 
the compensating advantage that the 
detailed design may be modified in 
the field to conform to conditions as 
found. Among the details to be 
checked carefully are the following: 
All connections must be made so as 
to have very low resistance; lugs to 
be bolted should be filed flat and 
smooth and made up very tightly, and 
soldered joints must be well bonded 
over a large area. The coke breeze 
backfill used around graphite anodes 
must be tamped with extreme thor- 








oughness; follow the manufacturer's 
recommendations carefully in this re- 
spect. It should not be necessary to 
point out that the designed spacing 
should be followed, unless radical 
changes in anticipated conditions are 
encountered in the field. 

The correct installation of mag- 
nesium anodes, where these are called 
for, cannot follow preconceived plans 
so explicitly. This is due in large 
measure to the fact that it is virtually 
impossible to design a good magnes- 
ium installation in the office; rather, 
it is not economically feasible to ob- 
tain the detailed information in the 
field, upon which a complete office 
design might be based. Accordingly, 
it is advised that a preliminary in- 
stallation be made of approximately 
two-thirds of the number of anodes 
estimated to be required, This in- 
stallation may be made by crews who 
have received a minimum of instruc- 
tion. After this system has been in 
operation for a few weeks, a pipe-to- 
soil potential survey, including also 
the current output of the various 
anode groups, will disclose quite ac- 
curately the extent of coverage being 
obtained, and an experienced corro- 
sion engineer will be able to prescribe 
the number and distribution of the 
additional anodes required. Experi- 
ence has shown that this combination 
of studied design and final tailoring 
to measure in the field is the most 
economical approach to cathodic pro- 
tection with magnesium anodes. 

One of the duties of the engineer 
trainees in this phase of the work 
should be the making of accurate rec- 
ords, whether rectifiers or anodes are 
being used. Exact locations of all 
anodes, connecting wires and cables, 
pipe connections, and any auxiliary 
structures, should be recorded in the 
field books, along with the various 
readings taken. Later these will be 
incorporated into operating records, 
to be described in the next section. 


Operating Maps, Records 
Some of the permanent records of 








PELICAN WELL TOOL & SUPPLY CO. 
P. O. Drawer 1108 
Shreveport (84), Loa. 


SEE YOUR NEAREST 
SUPPLY HOUSE 
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Welding Saddles 













the corrosion department have already 
been described under the heading 
‘‘Maps and Records.” Immediately 
following the installation of the pro- 
tective system, a set of operating rec- 
ords should be set up for each unit. 
It is advised that separate records be 
kept for the rectifier itself and for the 
ground bed at a given site, as the 
rectifiers may be transferred or re- 
placed at some time. The voltmeter 
and ammeter on each unit should be 
read as often as convenient; a mini- 
mum of one reading per month is ad- 
vised. In order to make this record 
as complete as possible, provision 
should be made for these two values 
to be recorded by almost any com- 
pany employee whose business takes 
him to the vicinity of a unit at any 
time. A set of record sheets in dupli- 
cate may be placed, with a pencil, in 
a small waterproof box attached to 
the unit, and general instructions sent 
out for all employees to make a rec- 
ord of the voltage, current, and date 
thereon whenever they are passing 
by. The corrosion department may 
collect these sheets from time to time 
and enter the readings on their office 
record of the unit concerned. 
Instructions may be attached to the 
sheets at the unit, addressed to all 
employees, to notify the corrosion de- 
partment immediately if readings are 



















































PIPELINERS! 


HANDY POCKET GUIDE 
ON PIPELINE WELD X-RAY 
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Prepared by Industrial X-Ray 
Engineers, who in the past 4 
years have been retained for 
X-ray inspection of over 12,000 
miles of pipeline. Contains a 
wealth of material, complete 
with illustrations on what pipe- 
line X-ray is and how it works. 









Send for your free copy today 


Available in quantities for 
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distribution to employees. 


Industrial X-Ray Engineers 


P. O. BOX 1256-C 
TULSA, OKLAHOMA 





found that fall outside of a given 
range. These suggestions apply to iso- 
lated units. Where the installation is 
at a pump or compressor station, the 
station personnel should take and rec- 
ord daily readings. 

There will be far fewer readings 
on the ground bed record; there is 
no occasion to investigate the per- 
formance of this part of the system 
in detail, as long as the current is 
being discharged at the desired rate 
without requiring excessive driving 
voltage. A sudden drop in the current 
output of a rectifier, with voltage re- 
maining normal, is indicative of the 
disconnection of one or more anodes. 
4 survey of the surface potential field 
with a copper sulfate electrode, the 
connection to the other terminal of 
the potentiometer being fixed at one 
location—either at a remote copper 
sulfate electrode, or on the anode 
cable at the rectifier—will readily dis- 
tinguish between the anodes that are 
discharging current and those that 
are idle. The cable break must then 
be found by excavation. 

An electrical profile of the line 
should be prepared, On it should be 
shown all pertinent physical data— 
the pipe size and weight, all casings, 
crossings, bonds to other structures, 
and possible interference exposures. 
The locations of all cathodic protec- 





@j}) a. @}». 
ae 
=~ = . * 
rs 
A 




















To obtain more information on products advertised sée page E-49 


tion units and test leads should be 
indicated. If there is any variation in 
the type or thickness of coating, this 
too howl be indicated. Insulated 
joints must also be shown. 

On the profile itself there will be 
plotted a graphic presentation of the 
pipe-to-soil potential and of the line 
currents throughout the length of the 
line. Soil resistivity data should be 
entered where such surveys have been 
run. It is not normally economical to 
conduct complete soil resistivity sur- 
veys on coated lines. Any leaks that 
occur on the line should be shown, 
as well as all maintenance and repair 
work done. This type of record is 
more likely to be used on an old line 
than on one with the comprehensive 
control program here being described. 

It is suggested that this electrical 
profile be kept up-to-date on tracings, 
and that record prints be made at 
yearly intervals. There is little choice 
as to whether this profile should be 
made on a continuous strip or in sheet 
form; sheet records are more con- 
venient, but also more expensive to 
make and to maintain. 


Operating Conditions 
The regular duties of the corrosion 
department, after the original instal- 
lation of the cathodic protection sys- 
tem, are limited to surveys and main- 





tenance, unless, of course, new con. 
struction involves a partial repetition 
of the original schedule. A pipe-to. 
soil potential survey should he run 
over the entire line at least once g 
year, using the test leads. Line cur. 
rents are to be measured at the same 
time. So long as these surveys show 
no abnormalities, no more detailed 
investigations need be made. When 
potentials near the mid-points between 
units are dangerously close to the pro. 
tective level, intermediate readings 
may be justified. Trends should be 
carefully noted, in order that addi- 
tional protection may be planned in 
advance of actual need. It should be 
the aim of the corrosion department 
to maintain full and complete protec. 
tion throughout the entire length of 
the line, as nearly as possible without 
interruption. If this can be accom. 
36a the space for the recording of 
eaks may well remain vacait year 
after year. 
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“Field-Jointer” construction features heavy, rigid, paper mould 
equipped with felt inserts for each end, preventing waste, plus heavy 
adhesive tape fasteners. One-quarter inch spacing between pipe and 
mould gives positive assurance of protection. Slip on—Pour full— 


Lower in. 


The “Field-Jointer” represents a new technique of coating field joints 
and skid-marks with the same material used on pipe at the coating 
machine. Slip-on “Field-Jointer” over joint, pour enamel, fasten, and you 
are ready to lower-in. The canvas sling method is slower, and does not 
provide assurance of adequate protection for pipe bottoms. Use of 
“Field-Jointer” provides following features for field use. 


+ + + 


Eliminates waste of material 

Eliminates clean-up operations 

Operates simply requiring no skilled labor 
Affords positive proof of pipe-bottom protection 
Prices and additional information, plus arrange- 


ments for field demonstrations furnished on request. 


AMERICAN COATING SUPPLY COMPANY 


3-8704—Phones—4-4333 
Box 3085 —wWhittier Station—tTulsa, Okla. 
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Announcing the New WALWORTH 
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8 These new Walworth valves have been de- 
—y signed on the through-port principle, with 
nt body and disc ports accurately indexed, and 
tion body ports bored to match connecting piping. 
. These valves have no recesses to accumulate 


dirt and no obstructions to interfere with 
the free flow of liquid or passage of pigs or 
scrapers. Furthermore, these valves do not 
require any internal lubrication and may be 
installed without regard to flow direction. 
Walworth Type 49 Steel Pipe Line Gate 
Valves are made in sizes up to and including 
30” in Series 400 and 600. Valves have stellite 
seat rings, and the body-to-bonnet joint in- 
corporates a Walworth boltless design. A de- 
tailed illustration of this joint is shown here. 


For further information about these new 





Type 49 Steel Pipe Line Gate Valves, contact 
your nearest Walworth distributor. 





WALWORTH 


valves « fittings « pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 











Detail of Boltless Body-to-Bonnet Joint 
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al UNCOATED FIELD JOINT 
BEFORE APPLICATION OF JOINTER 


YSOINTER IN POSITION FOR 
APPLICATION OF COATING 








Coating Field Joints and Repairing Coatings 


New method solves serious problems in pipe line construction 
—proper coating of field joints and repairing damage by skids 


In the past, pipe line organizations 
have continuously been faced with 
two outstanding problems in connec- 
tion with general pipe coating opera- 
tions, namely (1) how to coat field 
joints properly when laying mill or 
yard coated pipe, and (2) how to re- 
pair “skid marks” and other portions 
of a completed coating job following 
over-the-ditch coating operations. 
Yard and mill coating techniques 
have been notably improved during 
the last few years, and such items 
as pre-drying of the pipe, grit blast 
cleaning, thermostatically controlled 
heating of the enamel, and other im- 
provements have made it possible to 
obtain virtually a perfect application 
of the various required coating ma- 
ierials. Improved methods in the 
manner of handling, racking, load- 
ing, and unloading of mill and yard 
coated pipe have made it possible to 
maintain the coating in almost per- 
fect condition up to that stage of 
construction where the coated pipe is 
on skids over the ditch, with the 


EXCLUSIVE. 
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joints having been welded or screw- 
coupled in readiness for the final 
coating operation. (Refer to Fig. 1). 

The application of enamel and a 
protective shield over the uncoated 
field joint has always presented a 
cumbersome problem, with the result 
that it has sometimes been impossible 
to complete the final coating opera- 





FIG. 2. 





tion and ultimately procure an over: 
all coating job that is commensurate 
in quality with the workmanship ob- 
tained during the earlier stages of 
construction. The procurement of a 
high quality completed pipe coating 
job might well be contingent upon 
the manner in which the field joints 
are coated, regardless of the heavy 
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Pipe coating jointer. 
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investment in materials and their ap- 
plication at the outset of the pipe line 
project under consideration. 


Use of the Jointer 

A device known as a field jointer 
has recently been developed for use 
in coating pipe joints in the field. 
Fig. 2 shows a photograph of a 
jointer that is made for coating either 
welded or screw-coupled joints of 
2.in. mill or yard coated pipe. This 
device is essentially a split cylin- 
der of heavy cardboard material. 
equipped with sealing gaskets and 
tie strings at both ends. The small 
piece shown in the photograph is a 
segment of the same material. and 
this piece is supplied for use in 











The Author 


Wm. E. Huddle- 
ston, pipe line 
corrosion con- 
sultant, has had 
19 years’ pipe 
line experience, 
15 years of 
which have 
been devoted 
exclusively to 
the prevention 
of external pipe 
line corrosion. 
He is a gradu- 
ate of the University of Nebraska with 
a BS degree in electrical engineering. 
During the last 7 years he has installed 
cathodic protection on approximately 
4000 miles of pipe lines. His residence 
is in Bartlesville, Oklahoma. 











FIG. 4. Completed coating on field joint. 


shielding the top portion of the com- 
pleted field joint coating job. 

The following procedure is rec- 
ommended for coating a field joint 
with use of the jointer: (1) clean 
and prime the bare portion of pipe 
at the joint in the usual manner: 
(2) after the primer has dried place 
the jointer around the pipe, open 
side up, and positioned so that the 
uncoated portion of pipe is situated 
between the ends of the jointer, and 
attach jointer securely to the pipe 
with use of the tie strings as illus- 
trated in Fig. 3; (3) pour enamel 
over the top of the uncoated pipe. 
allowing the enamel to run down the 
sides of the pipe and fill the jointer 
until the top of the pipe is ade- 
quately covered with enamel. This 
completes the operation. 

Obviously, the jointer will facili- 
late the attainment of enamel thick- 
ness (on the top side of the pipe) in 
excess of the thickness that is used 
for most pipe coating jobs, and it is 
felt that this added thickness of 
fnamel will strengthen the com- 
pleted joint sufficiently to obviate the 
need for top side shielding. If, how- 
ever, the pipe line operator elects 
'o provide added shielding he may 


® so by placing the heavy card- 
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board cap (illustrated in Fig. 2) 
over the exposed coating. 

The jointer fills the dual purpose 
of serving as a mold for the hot 
enamel and providing a mechanical 
shield for the completed joint. The 
enamel will solidify within a very 
few minutes following the pouring. 
after which the completed joint may 
be tested with an electric holiday 
detector ‘and the pipe lowered into 
the ditch. The period required for 
enamel cooling will range from 2 to 
8 min., depending upon such vari- 
ables as the enamel temperature. type 
of enamel being used, and the pre- 
vailing atmospheric temperature. 

Fig. 4 is a photograph of a com- 
pleted coating job on a screw-coupled 
joint without the use of the shielding 
cap. Figs. 5 and 6 show the distribu- 
tion of enamel around the pipe at a 
completed field joint; the jointer 
having been carefully removed for 
inspection purposes. 


Economics of Jointer 

With the exercise of reasonable 
discretion during the coating of a 
field joint the jointer will facilitate 
completion of the job quickly, thor- 
oughly, and economically. No special 
skill is required to coat field joints 
with use of the jointer. On small and 
medium sizes of pipe two men can 
normally complete the coating of all 
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FIG. 6. Distribution of enamel on bottom and sides. 


PHOTOGRAPHS COURTESY AMERICAN COATING SUPPLY CO., TULSA, OKLAHOMA 
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REPAIR LEAKS 


QUICKLY — PERMANENTLY | 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure —with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’’ incl. in stock. 











SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
eit and gas lines. Sizes: 2” to 13” inclusive. 


M.B. SKINNER COMPANY 





SOUTH BEND 21, INDIANA, U.S.A 











MERCOID 


AUTOMATIC CONTROLS 
FOR INDUSTRIAL APPLICATIONS 
REQUIRING POSITIVE CONTROL 
OF PRESSURE, TEMPERATURE, 
s LIQUID LEVELETC. 4 


™ SIMPLE TO ADJUST FORTHE # 
y SPECIFIED OPERATING RANGE % 


MERCOID CONTROLS ARE EQUIPPED 
WITH MERCURY SWITCHES, THEREBY 
INSURING GREATER SAFETY, BETTER 
PERFORMANCE AND LONGER CONTROL LIFE 


41 WRITE FOR CATALOG 6005, > 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, ILL 
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FIG. 7. Mold in position for 
pouring of enamel to 

repair damaged 

section. 


field joints within a one mile sec- 
tion of pipe line in one day’s time. 

The quantity of enamel that is re- 
quired to coat a field joint with this 
device is approximately one-fourth 
the amount that would be required 
to complete a perfect job by any 
other known method. The saving in 
enamel quantity is usually sufficient 
to pay for the purchase cost of 
the jointer. 

Use of the jointer will facilitate 
the coating of field joints without 
spilling so much as a drop of enamel. 
Waste is thereby eliminated entirely, 
and the pipe line right-of-way may 
be maintained free from the usual 
pollution that is caused from wasted 
pipe line enamel. 

The heavy material from which 
the jointer is fabricated will provide 
effective shielding against coating 
damage by rocks, hard clods, and 
other foreign objects that might be 
present along the bottom of the 
pipe ditch. 


Damaged Coatings 


Modern cleaning and priming and 
also coating and wrapping machines 
facilitate the application of coating 
materials to obtain almost a perfect 
over-the-ditch coating job insofar as 
application of the coating materials 
is concerned. Every pipe line oper- 
ator recognizes the fact, however, 
that it is often difficult to end up with 
a good over-the-ditch coating job 
because of subsequent damage to 
the completed coating during various 
phases of construction that follow 
the machine application. Under cer- 
tain conditions it is not permissible 
to cradle coated pipe into the ditch 
directly behind the coating and wrap- 
ping machine operation. Accord- 
ingly, the pipe must be cradled onto 
the skids directly over the ditch for 
subsequent lowering in, with the re- 
sult that the coating is damaged from 
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contact with the skids. It has been 
well said that “skid marks” com. 
prise the weak link in most over-the- 
ditch coating jobs. 

Various attempts have been made 
in the past to eliminate skid damage, 
including such preventive measures 
as padding at the skids. The most 
common approach, however, has 
been to entirely forego any attempt 
to prevent skid damage, and instead 
make repairs to the damaged coating 
by various ways and means, most of 
which have proved unsatisfactory. 


Coating Repair Mold 

“Skid marks” and similar damages 
to pipe coating may be repaired with 
the use of a coating repair mold as 
illustrated in Fig. 7. This device is 
similar in construction to the jointer 
except that it is designed to cover 
only the bottom side of the pipe to 
facilitate repair of normal skid 
marks. The recommended procedure 
for making skid mark repairs with the 
coating repair mold is as follows: 
Cut the shielding wrap from around 
the damaged section for at least 1 in. 
back from the edge: of the original 
enamel in order to permit the new 
enamel to fuse with the original 
enamel; place the repair mold around 
the pipe, open side up and centered 
over the damaged section, then tie 
in position with use of the tie strings. 
Pour enamel over the top of the pipe 
directly above the break and allow 
the enamel to run down the sides of 
the pipe and into the mold until it 
is full. Allow sufficient time for the 
enamel to entirely solidify in the 
completed repair before lowering 

the pipe into the ditch. , 
The repair mold is made in 2 
standard length, and in addition, some 
are made in double the standar 
length to facilitate repairs to damage 

sections that are unusually long. 
wat 
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COMPARE 


YOUR PRESENT 
PIPE LINE 
WRAPPING MATERIAL 


WITH 





NICOLET Assestos PIPE LINE FELT 


How does your present wrapping material answer these questions? 





QUESTION: 


YOUR PRESENT MATERIAL: 


NICOLET* ASBESTOS PIPE LINE FELT: 








Of what material is it made? 


High quality Canadian chrysotile asbestos fibers. 





How long has this type material 
been in use? 


For almost 30 years. 





Are data covering long time testing 
of this material available? 


Yes, by the American Gas Assn., the National Bureau of 
Standards, and the A.P.I. tests in 1930. 





Is it a positive shield against soil 
stress? 


Yes. It is at the outside, partially imbedded, and at the 
point where needed. 





Does it reinforce the enamel? 


Yes. Its strong fibers lend needed reinforcement. 





Does it tighten coating to the pipe? 


Yes. It is a strong, thick sheath of asbestos in solid roll 
lengths. 





Is it moisture resistant? 


Yes. Tar saturant is moisture resistant. Asbestos fibers are 
solid, not tubular or hollow. 





Does it have high fiber count? 


Yes. A natural characteristic. 





Is it uniform? 





Does it have high impact resistance? 











Does it apply easily and evenly? 


Yes. Accurate mat make-up gives precision laps. 














Does it prevent backfill damage? Yes. 
Does it prevent lowering-in damage? Yes 
Does it give an even thickness of Yes. 


enamel on top, bottom and side of 
pipe? 





Is it a protection for the coating 
beneath it? 


Yes. It stops damage at the outside—before it starts. 








Does it prevent damage from abra- Yes. 
sive movement coating receives in 

shipping or handling? 

Does it stick in the rolls? No. 








Does it have high tensile strength? 


Yes. Lengthwise—44 to 52 Ibs.; Sidewise—15 to 21 Ibs. 





Does it relieve gas bubbles? 


Yes. By compressing action. 





Is it chemically resistant? 


Yes. Both asbestos and tar are very inert to most corro- 




















sive forces. 
Can holiday detectors be run freely aaa 
over its surface? 
Can it take rough, abusive handling? — 
Does it irritate workmen? = 
Is it @ foreign material in the No. 
enamel? 





_ 76 Pine Street 


*FORMERLY GAMA 


MANUFACTURED BY: 


NICOLET INDUSTRIES, INC. 


(FORMERLY GAMA INDUSTRIES, INC.) 
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The crossing of the Mojave River near Barstow was done during the dry season. Two 26-in. Somastic-coated lines were 
anchored with concrete weights. In this picture only the bottom halves are in place. 





THE WORLD'S BIGGEST GAS LINE 


Construction of PG&E’s large-diameter line, crossing desert sands 


and mountainous terrain, called for special equipment and methods 


W ucen the Pacific Gas and Electric 
Company decided to increase its sup- 
ply of natural gas by as much as 400,- 
000,000 cu ft a day to meet the grow- 
ing needs of central and northern Cal- 
ifornia by drawing from the fields of 
West Texas and New Mexico, engi- 
neers determined that a pipe line 
ereater in diameter than any ever be- 
fore fabricated for such a purpose 
would be economical. Tying in with 
a network of smaller feeder lines run- 
ning through Texas, New Mexico, and 
\rizona, it would be some 500 miles 
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in length and 34 in. in diam. It would 
start near Needles, on the California 
side of the Colorado River opposite 
Topock, Arizona, and end at Milpitas, 
at the southern end of San Francisco 
Bay. The cost would be $63,000,000. 

Although awarded on a competi- 
tive-bid basis, the contract for the con- 
struction of what was to become 
known as the “Super Inch” could not 
have come into more eligible or ap- 
propriate hands: Bechtel Corpora- 
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_tion of San Francisco, through its af- 
filiate, International Bechtel, Inc., was 
already building the major portion of 
the Trans-Arabian Pipe Line system. 
the world’s greatest artery for the 
transmission of crude oil—a 30 and 
31-in. pipe line running from the Per- 
sian Gulf 1068 miles to the Mediter- 
ranean. 

There were points in common nol 

*only between the sizes of pipe an 
the special equipment called for, but 
also in the climatic conditions and 
terrain to be traversed. Almost half 
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COMPLETE CORROSION MITIGATION : 
PRODUCT AND EQUIPMENT LINE onteege 


REO? «9 
KOR No. 7 
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ur 
Nise - We are pleased to announce our appoint- 
ment as distributors for TAPECOAT... 
_ We Invite Your Immediate Inquiry ... Call ... Write... Wire The Protective Coating in Handy Tape 
Form 
MIDDLE WEST COATING & SUPPLY ; 
207-A Daniel Bldg. TULSA, OKLAHOMA Telephone 2-5215 
P. 0. Box 153 or 2-5216 

















BUILD BETTER WITH BRITTON 


That’s not merely an advertising slogan— vision from start to finish. A high-quality 
it’s our creed—our assurance that any pipe job results from our skilled crews, best and 
line comstruction job, regardless of size, most modern equipment, close attention to 
condition of terrain, or weather, will be fin- detail. 

ished on time and to your complete satis- 

faction. You do build better with Britton. We cooperate closely with you, to guaran- 
You receive personalized intelligent super- tee a superior job done fast—economically. 


Call us in on your next pipe line project, whether it’s 


% Pipe Line Construction 
% Marine Construction 
% Pipe Line Reconditioning 


Our price is right—our financial stability well established. 


BRITTON CONTRACTING CO., INC. 


93 South Main WASHINGTON, PA. Phone 1480 
1200 Main Street Bldg. SPRINGFIELD, MASS. Phone 47931 
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of the route of the Super Inch, from 
the Colorado River westward to Bar- 
stow and over to the Tehachapi Moun- 
tains, lay across the Mojave Desert, 
where intense dry heat, sandstorms, 
and the scenery were notably reminis- 
cent of the Tapline route across Saudi 
Arabia—as many a pipe liner who 
served on both projects was destined 
to observe. Only the wandering Be- 
douins and their camels were lacking 
on the Mojave Desert to round out a 
picture that would make either region 
indistinguishable from the other. 

The similarity, however, ended at 
the Tehachapi Mountains, on the west- 
ern side of which the route passed 
through flat, irrigated farm land and 
hilly grazing country. 

The construction schedule was 
planned to avoid, as much as possible, 
the high summer temperatures of the 
Mojave Desert and the winter rains 
between Bakersfield and Milpitas, and 
also to complete first the 80-mile por- 
tion of the pipe line to San Francisco 
Bay, which could be put into service 
immediately by drawing temporarily 
from the Kettleman Hills field through 
an existing line. 

Steel plate from the Geneva Steel 
Company mill near Salt Lake City 
was shipped to the South San Fran- 
cisco plant of Consolidated Western 
Steel Corporation to be fabricated 
into 34-in. joints varying in length 
from 30 to 32 ft. To withstand the 
pressures to which they would be sub- 
jected between stations along the line, 


the walls of the finished pipe were to 
be of five thicknesses: ;';-in., }$4-in., 
3%-in., zg-in., and 14-in. Using the 
same technique it had developed for 
the fabrication of 30 and 31-in. pipe 
at its Maywood plant, Consolidated 
Western at South San Francisco 
welded the joints longitudinally by 
the automatic shield-arc process, then 
expanded them hydraulically in huge 
dies to make them perfectly round and 
straight and to test and strengthen 
them by increasing their yield point. 

For the northerly increment of the 
line, the joints were trucked to a yard 
at Santa Clara, where they were dou- 
ble-jointed by a combination of hand- 
and machine-welding. Truck-trailers 
then carried the 60-ft sections to the 
right-of-way in the Panoche Hills. 

Meanwhile, earthmoving and pipe- 
lining equipment was brought from a 
rail siding at Hollister, and ditching 
got under way on June 29, 1949, 
thirty-three miles to the southeast. The 
80 miles thence through rough Pan- 
oche Pass and rolling range country 
to Milpitas control station were span- 
ned in about four months. 

The main spread now transferred to 
Topock and began working westward. 
At the same time, the pipe-jointing 
plant was moved from Santa Clara to 
Barstow, where it was readied to re- 
ceive rail shipments from South San 
Francisco. 

Later, an auxiliary spread was de- 
tailed to lay pipe through an irrigated, 
heavily cultivated area near Bakers- 


Lowering-in operation on the ‘Super Inch” line. Sideboom tractors 
were rebuilt so they could lift as much as 80,000 Ib apiece. Continuous 
pipe strings up to 4500 ft in length were thus lowered in. 








The Author 
Enjoying the unusual position of his- 
torian with Bechtel Corporation, Son 
Francisco, and its affiliates, Richard 
Finnie is the author of a number of 





Richard Fante ' 


books and many magazine articles. Dur- 
ing the past few years he has commuted 
from Alaska to the Gulf of Mexico and 
from California to Saudi Arabia to cover 
outstanding construction projects in 
word and picture. He has shot, written, 
and produced documentary films in 
sound and color on various subjects in- 
cluding the construction of the Alaska 
Highway and the Canol Project, the 
Trans-Arabian pipe line, the Edmonton- 
Great Lakes pipe line, and the P. G. & E. 
“Super Inch” pipe line. 
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field. This operation was timed to 
take place during the off season for 
crops, before planting. 

At the Colorado River, where the 
34-in. line begins, the elevation is 500 
ft. The right-of-way climbs the Saw- 
tooth Mountains just west of the river 
and reaches an elevation of 3200 ft 
in 30-odd miles. At Amboy it drops 
to 800 ft. Near Barstow it crosses the 
Mojave River. In the Tehachapi 
Mountains it attains 4600 ft and in 25 
miles, in a series of roller-coaster 
grades, it descends to the San Joaquin 
Valley near Arvin, where the elevation 
is 200 ft. It crosses the Kern .River 
southwest of Bakersfield and traverses 
farm lands and sage-brush plains to 
Kettleman Hills without rising more 
than 300 ft. 

Behind the bulldozers clearing the 
right-of-way were 3214-ton ditching 
machines, the largest ever built, oper- 
ing a trench 514 ft deep and 47 in. 
wide, moving at a rate of a mile or 
more a day. Backhoes and draglines 
were used wherever the ground was 
too rocky for the ditchers, and here 
and there drilling and blasting had to 
be done. 

For months, trains of 25 to 40 flat- 
cars, each carrying a dozen joints. 
rolled onto the siding near Barstow. 
where especially designed fork lifts 
unloaded the pipe onto skids at a rale 
of 30 carloads a day. 

The triple-jointing procedure was 
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Here’s why operators call the LS-85 the 


SUPER °/4 YD. SHOVEL-CRANE! 


Heavy-duty, all-welded 13” ground clearance — 
construction. . nothing to snag or foul.. 
Designed to assure short, Fully convertible for all 

positive turns in steering attachments 

Wide, long frame for Service and repair parts stocked 
ground-hugging stability | by your local distributor 





From its goose-neck trench-hoe boom to its massive 
crawler base . . . the big, husky LS-85 has what it takes 
to stand up under heavy digging and lifting operations 
—year in and year out. 

And when it comes to work—the LS-85 asks for it! 
Quickly convertible, you can use the LS-85 on big or 
small jobs . . . keep it working, making profits all 
the time. 

Learn more about the LS-85—the machine 
with the speed for high-output, the stamina 
for ow upkeep, the ‘stability for extraordi- 
nary digging and lifting. 
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one that had first been worked out by 
Bechtel for the Trans-Arabian line. 
Whereas in Arabia the triple-jointing 
was entirely automatic, at Santa 
Clara, Barstow, and finally at Coal- 


inga, the operation was carried out . 


partly by hand and partly by machine. 
In either case, it cut down by as much 
as two-thirds the amount of manual 
welding that would have to be done 
along the right-of-way. First aligned 
by an automatic internal clamp while 
the stringer bead and hot pass were 
applied by hand, the pipe was rolled 
and shunted under the heads of the 
union-melt machines that deposited 
the bulk of the metal. The finished 
welds were of the highest quality from 
the standpoint of metallurgical com- 
position and physical penetration. 

Gamma-ray inspection was given 
the welds both at the plant and along 
the right-of-way. A small capsule con- 
taining uranium salt was propelled 
to the center of each weld to be exam- 
ined. Film was wrapped around the 
center surface of the pipe and the ex- 
posure was made in from 15 to 35 
min, depending on the thickness of 
the steel and distance between the cap- 
sule and the pipe. 

Before the end of March, 1950, 
more than 100 miles of pipe had been 
laid by the main spread out of To- 
pock, in whose best day 21,700 ft 
were completed. Lowering in was of- 
ten done before dawn under a battery 
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of floodlights to avoid the expansion 
that would be caused by the hot sun. 
This insured adequate slack in the 
line. 

With operations sometimes extend- 
ing as far as 30 miles from the head 
end to the backfilled trench, coordi- 
nation of all the complex steps was 
constantly maintained through the use 
of radiotelephones. All passenger cars 
and pick-up trucks driven by the gen- 
eral superintendent and his supervis- 
ory staff were equipped with transmit- 


ting and receiving sets, which were in 
touch with each other and the mobile 
field offices. Thus, it was always 
known just who was doing what and 
where, and orders could at once be 
given and acted upon. 

In addition, an airplane was regu- 
larly employed by the constructors 
from the very outset. Engineers and 
pipe line superintendents went aloft 
to study difficult portions of the route, 
to determine in advance how best to 
deal with them. On frequent occasions 


Shacks were placed around automatic welding machines at field triple- 
jointing plants as protection against winter cold, year-round wind and dust. 
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INDUSTRY PROBLEMS 


For power requirements from 2 to 30 H.P. 
WISCONSIN Air-Cooled heavy duty engines 
are second to none as oil field workhorses. 


BECAUSE: 


1. Greatest freedom from cooling chores and troubles. More 
Service FROM the engine, less service TO the engine; fewer 
Man-Hours lost; more H.P. Hours on the job. 


2. Most efficient cooling at all engine speeds and all tem- 
peratures, from sub-zero to tropical highs. 


3. Lowest maintenance cost. Integrally cast fly-wheel fan 
eliminates all cooling “accessories”... nothing to get out of 
order, wear out, or require replacement. 
Since nearly a million and a half of these engines have been 
manufactured in recent years, their satisfactory performance 
has been proven. According to U. S. Dept. of Commerce 
71.6% of all engines manufactured in 1947 in the class 15 
H.P. to 22 H.P. were Wisconsins. 


HARLEY SALES €O. 


Oil Field Distributor 
HOUSTON ~ TULSA WICHITA 


4. Lighter engine weight and greater compactness... for 
most convenient portability and greatest installation adapt- 
ability as power components on original equipment. 














It's Experience that Counts! 


Twenty-one years’ experience in construction of Cross Country Pipe Lines; 
twenty-six years’ experience in construction of City Distribution Systems; 
thousands of miles of pipe strung... these all add up to: 


e Ability e Experience e Reliability 


That’s why we say, City or Cross Country... 
‘“‘WE KNOW WE KNOW PIPE LINING”’ 





e Sufficient Equipment 
e Experienced Personnel 


e Always Adequate Finances 


W. L. GOLIGHTLY, INC. 


Pipe Line Contractors and Engineers 


6302 Esperson Street Phone WAyside 0947 Houston 11, Texas 
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Photographed along the right-of-way: S. D. Bechtel, Jr., assistant 


superintendent; William Hanna, superintendent; V. G. Hindmarsh, vice 
president, Bechtel; $. D. Bechtel, president and board chairman, Bechtel. 


landings were made on fields near 
which the pipeliners were at work, 
ind busy executives came to the scene 
to observe progress and help resolve 
major problems. 

During the run across the Mojave 
Desert an unanticipated situation 
irose. In the Newberry vicinity about 
10 miles east of Barstow, although 
there were some water wells, the coun- 
try was generally as dry as a bone, yet 
when a ditch was opened up water 
flowed into it from an unknown 
source. The surface of the ground was 
encrusted with alkali, but the water 
rising in the trench was fresh enough 
to drink. Good news though this may 







have been to residents, it was just an- 
other obstacle for the pipeliners to 
surmount. 

It presented two problems. One was 
to get rid of the water until the pipe 
was buried, for otherwise the 34-in. 
pipe would float out of the trench. The 
other problem was to give the pipe 
the extra protection against corrosion 
it would need if the ground were to 
be constantly saturated, as appeared 
likely. 

Gasoline pumps were put to work 
emptying the water from the trench 
into an adjoining field, which was 
temporarily turned into a beautiful 
lake in the midst of the desert. At the 


The 34 in. line was triple-wrapped for extra corrosion protection in 13-mile 
stretch of Mojave Desert where subterranean springs flooded trench. 


same time, the pipe was triple-wrap. 
ped. This meant that in addition to the 
standard coating of hot liquid asphalt 
bonded with rag felt, coated again 
with asphalt and finally wrapped up 
in kraft paper, there had to be an ex. 
tra application of asphalt and rag felt, 
This extra wrapping was applied af. 
ter the first by a special machine rid. 
ing on rubber rollers over the already 
double-wrapped pipe. 

Probably unique in pipelining, this 
triple-wrap protection was given to 
the entire portion of the line crossing 
the “underground rivér” of New. 
berry, a distance of 8700 ft, and some 
12 miles more across an adjacent al- 
kali flat. The coating here was of 
%~-in. thickness as against the usual 
standard of 14-in. 

In curious contrast to this contin. 
gency was the crossing of the Mojave 
River near Barstow, which was per- 
fectly dry. Precautions had to be 
taken, however, because in a matter of 
hours it has been known to become a 
raging flood over-reaching its 500-ft 
bed. 

First the right-of-way was sloped 
to the river bed by cutting away the 
bluffs with a 24-yard dragline. Cuts 
were as deep as 36 ft and as wide 
as 100 ft, with the spoil removed by 
bulldozers. Then for 7800. ft the line 
was made into a dual system. The 
34-in. pipe was led into a header, 
which fed two 26-in. lines with 14-in. 
walls. These lessened the probability 
of any interruption in service. The 
danger of washing out if the lines 
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line-up crew at work on the ‘Super Inch" line ascending a heavy grade in the 
Tehachapi Mountains. Bulldozer at lower end of pipe string is serving as anchor. 


were uncovered during a flood was 
eliminated by concrete weights 2 ft in 
length mounted 10 ft between centers 
and weighing nearly 5000 lb when the 
two halves of each were assembled. 
Corrosion protection was given to the 
crossing lines by Somastic coating. 
At no time during this operation was 
any water encountered. 

On May 15 dismantling of the Bar- 
stow plant began. Two hundred and 
sixty-two tons of equipment in 15 
trailer loads were transported nearly 
250 miles and set up again at Coal- 
inga, and within a couple of days tri- 
ple-jointing was in full swing at the 
new location. 

_ In the spring and summer the aux- 
iliary spread, having finished its stint 
in the cotton and potato fields around 
Bakersfield, was busy in the Teha- 
chapi Mountains. The steepness of 
the grades in the last 8 miles before 
the route drops to the San Joaquin 
Valley precluded the usual over-the- 
trench wrapping operation and even 
Wrapping in short strings on the level 
stretches—for the level stretches were 
too few. Instead, a clean-and-prime, 
coat-and-wrap plant was set up in a 
Conveniently located small flat area 
that was found among the mountains. 
Here, during three weeks in July, 
some “11.000 ft of 96-ft pipe sections 
Were cicaned, coated, and pre-wrap- 
ped. lightly bound to dollies in 
stoups of three, they were towed by 
crawler tractors to the right-of-way 
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via a series of “shoo-flies” or access 
roads bulldozed around the precipi- 
tous slopes for the purpose. 

The steepest pitch on the whole line 
was on the west slopes of the Teha- 
chapis, where it was 57 per cent. 
Ditching was accomplished here with 
a D-4 dozer winched down from the 


brow of the hill, while intersecting 
shoo-flies were cut around the hill- 
side. By this means, short sections 
of pre-wrapped pipe were carried by 
side-booms and lowered into position. 

In the irrigated land around Arvin 
and Bakersfield pre-wrapped pipe had 
already been used. Here it was in 


Wrinkle bending machine in action on the pipe line. 











R. L. (Bob) Bowman, general construction superintendent. 











short lengths so that it could be 
threaded under concrete water lines, 
which had been cautiously uncovered 
to avoid damage, and lining-up and 
welding were done at the bottom of 
the ditch. So careful were the pipe- 
liners in traversing farm land that 
only a few months after they had 
done their work nearly all traces of 
the right-of-way had disappeared and 
vegetation thrived over it as before. 

While the auxiliary gang was at 
work in the Tehachapis, the main 
spread leap-frogged to the San Joa- 
quin Valley. In one month—August 

this outfit chalked up a record by 
lining up, welding, treating, and low- 
ering in more than 56 miles of pipe. 

That month and subsequently, af- 
ter long sections of the line were fin- 
ished, they were purged. This was a 
spectacular procedure when gas, jin- 
troduced at a pressure of 600 psi was 
suddenly released, blasting out ac- 
cumulated dust, dirt, and debris hun- 
dreds of feet into the air from an 
ypen end, Every 10 miles or so block 
valves were installed, with blow-down 
valves in between. 

The key to the speed of construc- 
tion—apart from the skill and enthu- 
siasm of the men on the job—was 
the specially designed, oversize equip- 
ment. The first major innovation in 
this respect came near the outset of 
operations when it became apparent 
that conventional sideboom tractors 
were too light to handle the 34-in. 
pipe for the lowering-in operation. 
in consequence, the inboard track of 
the heaviest (24-ton) crawler tractor 
was extended 22 in. to achieve more 
leverage; and such rebuilt tractors 
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were then able to juggle pipe loads 
weighing up to 80,000 lb without 
toppling. Welded, cleaned, coated, 
and wrapped sections as long as 4500 
ft were thus picked up and lowered 
in by five to nine sidebooms working 
in unison (the number varied with 


local conditions). In this way, up 
to 9000 ft of pipe were lowered 
in daily. 

Also in the “largest-ever-built” 
class were two self-propelled cleaning. 
and-priming machines each weighing 
7000 lb; two self-propelled cozi-and. 
wrap machines each weighing 12,000 
lb, and two bending machines, the 
latter being particularly in demand jn 
the Tehachapi Mountains and the 
Panoche Hills, where the number of 
bends averaged 41 per mile. 


Another special piece of equipment 
—this one being in the smallest-built 
class—was a tractor with a 42-in, 
blade, that crawled into the trench 
dug by the big machines. Dubbed 
“the doodlebug”, it obviated hand 
work, its function being to smooth 
the floor of the trench and cushion 
it to receive the pipe. 

Still another piece of “equipment” 
that played an important part and 
tickled the fancy of onlookers was 
the lowly old-fashioned feather duster, 
Between the clean-and-prime machine 
and the coat-and-wrap machine 
walked pairs of men each wielding 
a feather duster. They brushed off 
any dust that had accumulated, thus 
insuring proper bonding of the as- 
phalt and wrapping material, and at 
the same time inspected the surface 
of the pipe for any spots left un- 


This is the ‘‘Doodlebug,” a tractor with a 42-in. blade, 
smoothing and leveling the floor of the ‘Super Inch”’ trench. 
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Setting an intermediate blow-down 
Valve. Block valves were 
Placed about ten miles apart. 
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treated. One man who had been on 
the feather-duster detail all the way 
from Topock, was seen to have tears 
in his eyes as he flicked the last speck 
of dust from the pipe at the final tie-in 
point. Holding his feather duster af- 
fectionately, he declared he would 
take it home as a souvenir. 

The construction of access roads 
was in itself a sizable project. Often 
they had to be routed around canyons 
and gullies. The transportation of 
about 200,000 tons of pipe and sup- 
plies was involved, and the hauling 
contract — undertaken by Miles & 
Sons—is believed to have been one 
of the largest in the history of truck- 
ing in California. The diesel tractor 
-and-trailer units were modified to 
accommodate the exceptional loads. 
Varying with the wall thickness, a 
single 30-ft, 34-in. pipe joint weighed 
114 to 21% tons, and four or five 90- 
ft sections were carried at a time. 

On November 10, 1950, 500 days 
and nearly 90,000 welds after the 
job got under way, the original 80- 
mile increment was tied in to the re- 
mainder of the 34-in. line from To- 
pock—over all distance, 501 miles. 

On hand to congratulate the pipe 
gang were S. D. Bechtel, president of 
Bechtel Corporation; V. G. Hind- 
marsh, vice president; Ray L. Ham- 
ilton and A. J. Orselli; while from 
P. G. and E. were J. A. Love and A. 
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The steepest grade on the “Super Inch" right-of-way. This is on the westerly side of 
the Tehachapi Mountains, where the pitch is 57 per cent. Backfilling is here shown being 
completed after pipe has been lowered in by equipment working from ‘‘shoo-flies.”’ 


D. Spratling. General superintendent 
for Bechtel was R. L. Bowman, as- 
sisted by W. B. Hanna, R. R. Cook, 
Ted Anthony, Fred Yost, N. L. Bar- 
ron, Walter C. Gee, S. D. Bechtel, 
Jr., and S. J. Valline. Job engineer 
was C. F. Myers, and welding engi- 
neer was R. G. Rhoades. 

While the actual construction of the 
line was carried out by Bechtel crews, 
the contract was fulfilled as a joint 
venture by Bechtel Corporation, as 
sponsor, with Conyes Construction 
Corporation, H. C. Price Co., and 
Morrison-Knudsen. 

The natural gas from the West 
Texas and New Mexico fields reaches 
Topock at a minimum pressure of 
500 psi. With deliveries of 150,000,- 
000 cu ft a day, transmission through 
the 34-in. pipe can be made without 
compressors. For the 400,000,000 cu 
ft a day scheduled in 1952, compres- 
sor stations are being built at Topock 
and at Hinkley, near Barstow, and 
increased compressor capacity will 
be installed at Kettleman Hills, with 
a total capacity of about 45,000 hp. 
Seven pressure-limiting stations were 
incorporated in the line. To maintain 
a high-load factor gas-storage holders 
are required to equate supply and 
demand in the distribution system, 
and seven new storage facilities ag- 
gregating 61,000,000 cu ft were built 
between 1948 and 1950. eet 
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ENGINE failure can be very expensive . . . when you 
figure the cost of repairs plus the lost pumping time. 


By accurate measurement of exhaust temperatures 
. . . with specially designed thermocouples installed 
at each pe ae! ate Diesel Engine Pyrom- 
eter serves as the operator’s guide, warning of im- 
proper conditions in the cooling system or the fuel 
injection system. The rotary switch on the front of 
the case facilitates rapid checking of individual tem- 
peratures. He can check and adjust engine load bal- 
ance, thereby maintaining peak operating efficiency. 


Greater sensitivity to temperature change is attained 
with the new Brown Millivoltmeter Pyrometer which 


... with the BROWN DIESEL 


ENGINE PYROMETER 


q ElectroniK Precision Indicator, with toggle 
switch unit, installed on panel at Shell Oil Co. 
Sheridan Cycling Plant. 


features a plug-in type galvanometer . . . and added 
convenience for the larger stations is available with 
the ElectroniK Precision Indicator which permits the 
operator to push buttons to read the temperatures, 
from one central location. 


Choose the Brown instrument that is suited to your 
engine temperature measuring requirements. Call in 
your local Honeywell engineer . . . as near as your 
phone. Write for literature. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndus- 
trial Division, 4475 Wayne Ave., Philadelphia 44, Pa. 
Offices in more than 80 principal cities of the United 
States, Canada and. throughout the world. 


Treo 
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Tuanxs to the Texas-California gas 
line, to the La Goleta and Playa del 
Rey underground storage systems, and 
to some excellent planning by the Cal- 
ifornia gas companies, Los Angeles 
recently weathered a peak gas demand 
of unprecedented proportions without 
apparently jeopardizing either its 
present storage status or its future 
ability to deliver. On March 1, 1951, 
the Los Angeles basin area alone con- 
sumed some 1150 million cubic feet 
of gas—an all time high. This fol- 
lowed a rather protracted period of 
cold damp weather that, with brief 
interruptions, sent the consumption 
figure soaring higher and higher. 

It is interesting to note, by the way, 
that even in the middle of this rig- 
orous spell, a short return to clear 
skies and warmer temperatures for 
just one day resulted in a drop of 
214,000,000 cu ft in the 24-hr de- 
mand, which shows very plainly the 
need for a well planned program of 
operation. It would seem, however, in 
view of experience to date that de- 
spite its rapidly growing industry and 
population, Southern California has 
little need to worry about its gas sup- 
ply. The problem is in good hands. 

This, as we have indicated, is due 
to the completion by a clear-sighted 
management of the three major proj- 
ects referred to in the opening para- 
graph. The cost of these was approxi- 
mately $43,000,000, which also shows 
the advantage of permitting industry 
to build up cash surpluses to take care 
of ordinary progressive as well as 
emergency development. In this par- 
ticular case, the fore-planning and siz- 
able cash expenditures have assured 
a sufficient supply of gas for all resi- 
dential and commercial customers in 
the Southern California area, under 
- most severe winter conditions. 
— the big Texas-to-California gas 
ine and the La Goleta and Playa del 

ey underground storage systems, a 
total of about 800,000,000 cu ft of gas 
a day is available when required to 
a peak loads, and this can ‘be am- 
Plified by an additional 450,000,000 


*Pacific ¢ soast editor. 
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SOUTHERN CALIFORNIA'S GAS PROGRAM 


Providing supply for an area experiencing phenomenal 
population growth has imposed major engineering tasks. 


RICHARD SNEDDON* 


cu ft obtained from California oil 
companies. This 1200 million cubic 
feet of gas can deliver heat energy 
equivalent to 204,000 bbl of oil, or 
753,000 tons of coal, and it would 
take 24 Hoover Dams to produce a 
similar amount of electric energy. 
Prior to the war, the Southern Cali- 
fornia gas companies were almost en- 
tirely dependent. for their supply of 
gas on local oil operators, but for 


P 623. 


quite obvious reasons the latter re- 
tained control over the rate of pro- 
duction and reserved the right to di- 
vert the gas to their own needs any 
time it became necessary. With the 
expanding utilization of gas injection 
to maintain formation pressures, the 
volume available to the gas companies 
began to dwindle dangerously, and it 
was to offset these accumulating short- 
ages that the three-fold plan here dis- 


Row of exhaust mufflers at Blythe Station where 10 compressors, 
with a total of 16,430 hp, handle 405,000,000 cu ft of gas per day. 






















cussed was devised. Its major purpose 
was (1) to acquire a constant and suf- 
ficient supply of gas for the mush- 
rooming population and industry of 
Southern California, and (2) to ac- 
quire full control of this supply. 

The story of the big gas line built 
by El Paso Natural Gas Company 
from Texas to the border of Arizona 
and California, and the completing 
span from Blythe to Los Angeles, 
built by Southern California Gas Com- 
pany, is already old stuff to the read- 
ers of The Petroleum Engineer. In any 
case, gas has been flowing through the 
1200-mile line since 1947 and the 
original committments have been 
upped from time to time until at the 
present moment the daily delivery to 
Los Angeles stands at approximately 
105,000,000 cu ft, and a proposal has 
been made to add another 150,000,000 
cu ft in the near future. All of this 
has been necessary to keep pace with 
the spectacular growth in Southern 
California. 

The immediate purpose of going to 
West Texas and southeast New Mexico 
for natural gas was to procure an 
adequate stable supply to meet the 
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pyramiding need on the West Coast, 
and to get it from a source that could 
well spare it. The contract between El 
Paso Natural Gas Company and 
Southern California Gas Company re- 
quires the latter to take the full 405.- 
000,000 cu ft of gas daily year in and 
year out. This may have seemed like 
a huge commitment in the beginning 
but it is now evident that the western 
gas company’s projection of future 
need was well planned. Already the 


G. R. Nordstrom and S. E. Erickson, members of patrol 
crew, check a section of the line near Santa Fe Springs. 
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Spence Street Station, dispatching 
headquarters of distribution system, 
. is in-telemetric contact with all 
other stations, and exercises 
control of all movements, 


industrial expansion is providing a 
ready market for the surplus supply 
during off-peak periods, and the com. 
pany has further shown its good judg- 
ment by making contracts with sun- 
dry concerns to receive gas on an in- 
terruptible basis. When the winter de- 
mand becomes excessively high, these 
concerns use substitute fuels and on 
this basis, the cost of natural gas to 
the industries is competitive with the 
price of fuel oil. 

The western portion of the big 30- 
in. line extends 214 miles from Blythe 
to Santa Fe Springs, and a 10-mile 
26-in. section reaches from Santa Fe 
Springs to Spence station in east Los 
Angeles. From the terminal two feeder 
lines stretch out: One going into the 
southwest part of the city will later be 
connected to transmission lines com- 
ing from the north into the metropoli- 
tan area; the other runs through 
Puente and connects through a lateral 
to the Alhambra-Pasadena district 
and to the growingly popular San Ga 
briel Valley. When these feeder sys 
tems have been fully completed, the 
entire city of Los Angeles will be 
circled by a great loop that will tre: 
mendously facilitate the process o! 
distribution. 

As the contract was originally 
drafted, “it called‘ for delivery t 
Southérn California Gas Company of 
125,000,000 cu ft a day for the first 
year; 175,000,000 cu ft a day for the 
second, third, and fourth years; al 
305.000,000 cu ft a day thereafter. 
But growth was even more rapid than 
was anticipated, demand _ increase 
correspondingly, and the progral! 
had to be accelerated and enlarged: 
At the same time, with the mounting 
receipts, facilities had to be increase? 
An 82 mile. 30-in. loop line was ™ 
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stalled approximately parallel to the 
original line west of Whitewater and 
the compressor capacity at Blythe was 
considerably augmented. The result 
of these additions and modifications 
js that daily receipts in California are 
100,000,000 cu ft greater than was 
called for by the original contract. 

Along the California section of the 
line are four stations, as follows: 
Blythe compressor station, Indio di- 
vision headquarters, Beaumont sta- 
tion, and Brea-Olinda. The gas as it 
is first received at Blythe, in one of 
the largest and most modern plants of 
its kind, is recompressed. There are 
ten compressors™ here, with a total 
horsepower of 16,430, capable of han- 
dling the full 405,000,000 cu ft of gas, 
and still having enough standby ca- 
pacity for shut downs and emergency 
situations. This plant is completely 
self-sufficient, operating its own water 
wells, electric generating system for 
power and light, water softening facili- 
ties, a central refrigerating system for 
cooling the nine cottages built by the 
company for plant personnel, a swim- 
ming pool, and last, but by no means 
least, an outdoor barbecue. The Indio 
station is headquarters of the division 
manager and his staff, and the Beau- 
mont station is a warehouse and ga- 
rage for the use of linewalkers and 
maintenance men. 

The Brea-Olinda station, just 10 
miles from the western end of the 30- 
in. line at Santa Fe Springs, is a pres- 
sure limiting station with a telemetric 
control system to the Spence Street dis- 
patching office in Los Angeles. All 
pipe line division stations are pro- 
vided with radio high frequency trans- 
mitting and receiving instruments to 
permit intercommunication between 
patrol and maintenance crews and 
their respective headquarters. This is 
believed to be one of the most modern 
communication installations employed 
by any utility company. 

It might be pointed out that the use 
of the La Goleta dry gas field for un- 
derground storage is a development 
of importance almost equalling that of 
the big line itself. At La Goleta, which 
lies a short distance north of Santa 
Barbara on the Pacific Coast, there is 
a considerable supply of natural gas 
and a huge underground reservoir 
that is ideal for storing surplus gas 
to take care of the high winter de- 
mands. This tightly sealed subter- 
ranean structure has a total capacity 
of about 50 billion cubic feet and gas 
can be contained in it at a pressure of 
2000 psi, at which pressure its volume 
is only one-hundredth of what it would 
be at atmospheric. 

At present, 275,000,000 cu ft of gas 
4 day can be delivered from La Goleta, 


“Clark Brothers. 
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Blythe Station at Arizona-California border, near Colorado 
River, receives Texas and New Mexico gas and gives it an oil 
bath to remove pipe scale, rust, and dust collected on the way. 
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Playa del Rey area, near Venice, provides storage for 1'/ billion cu ft of gas. 








but it is planned to increase that 
amount to 365,000,000 cu ft this year 
by the installation of two additional 
20-mile sections of 22-in. line that will 
be tied into existing transmission 
lines. These loops subsequently will 
be part of a separate 20 and 22-in. 
pipe line from the field to Los Angeles, 
which will boost the delivery rate to 
475,000,000 cu ft a day. It is esti- 
mated that the total investment in the 
La Goleta plant and facilities for 
bringing gas to Los Angeles has been 
about $16,000,000. 

The other underground reservoir at 
Playa del Rey, near Venice, to the 
west of Los Angeles, is much smaller. 





Its estimated storage capacity is about 
114 billion cubic feet, but it is none- 
theless infinitely larger than the big- 
gest known artificial holder, and has 
the distinct advantage of being about 
90 miles closer to the Los. Angeles 
metropolitan area than the Goleta res- 
ervoir. Gas can be injected here at 
rates up to 20,000,000 cu ft a day, and 
with existing facilities can be with- 
drawn at a rate of about 120,000,000 
cu ft a day. The plant is connected to 
the distribution system by two pipe 
lines, a 16-in. and a 12-in. Investment 
in storage and withdrawal facilities is 
estimated at $750,000. 

Spence station is the gas dispatch- 





*Industry’s Yearly Multi-Million Dollar Corrosion Leak 
is Now Being Plugged By The Use Of Magnesium Anodes! 


Standard Cylindrical Magnesium Anodes not only offer 
the most advantageous design for maximum current effi- 
ciency but prior to fabrication intensive metal analysis 
tests are made by the use of the Spectrograph to assure a 
finer quality anode for greater corrosion control. 


Write today for our descrip- 
tive booklet on Standard 
Cylindrical Magnesium 
Anodes. There is no obliga- 
tion. 
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“STANDARD MAGNESIUM CORPORATION 


25th WEST AVENUE AND SAND SPRINGS ROAD 


P. O. BOX 1424 ® 
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ing and coordinating headquarters of 
the western area. It is equipped with 
one of the largest metering and regu: 
lating systems in California and was 
designed to handle a maximum of 
18,000,000 cu ft of gas per hour. Gas 
from the main line reaches this sta. 
tion at 450 psi. After the first stage 
of regulation the pressure is reduced 
to 250 psi, the load usually carried 
on the main station header. Through 
the header the gas is regulated into 4 
major trunk supply lines by means of 
several banks of 12-in. and 16-in, me. 
ter tubes, and thence into a smaller dis. 
tribution main through a single 6-in, 


tube. 


One bank of four 16-in. meter tubes 
measures gas into the 26-in. north 
line, which serves as a header between 
Spence station and Pacific Lighting 
Corporation’s Glendale station. The 
latter is the terminus of a 26-in. line 
from the San Joaquin Valley. Another 
bank of two 12-in. and one 16-in. 
meter tubes measures gas into a 16- 
in. line that runs west to Central sta- 
tion and from there fans out to the 
west and south. From this station 
downtown Los —~ receives its 
major supply. Still another 12-in. 
meter tube discharges into a 16-in. 
trunk line that is the main supply ar- 
tery for the highly industrialized east 
Los Angeles section. By means of in- 
terconnecting headers, the effluent 
from the various banks of meter tubes 
can be rerouted in almost any desired 
manner and the entire station may. 
indeed, be bypassed should the need 
arise for any such contingency, in 
which case the discharge into the va- 
rious eutgoing lines can be manually 
controlled. 


This whole project from beginning 
to end has been carefully contrived to 
provide an adequate supply of gas, not 
only as of now but well into the fu- 
ture, for a section of the country that 
is experiencing a phenomenal popula- 
tion influx. It would be a compara- 
tively simple matter to provide for a 
static population, but here we have, 
in addition to normal growth, a tre: 
mendous, unprecedented mass absorp- 
tion of soni from other states. This 
is attracting new industries and creat- 
ing others at a quite unpredictable 
rate. To succeed in the face of these 
economic difficulties would be success 
enough, but the process has posed 
major engineering tasks that have also 
had to be overcome. In all its aspects 
this huge venture is the type of indus 
trialism that could be successfully car- 
ried on only by a “big” institution. 
Bigness that brings such tangible bene- 
fits to so many cannot after all 
such a dire threat to social welfare a 
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Here are two widely different types of 
work in the Petroleum Industry . . . but both 
are benefiting from Lorain performance. 


At the top, a Lorain Moto-Crane of Mag- 
nolia Petroleum Co. removes a condenser 
at their Beaumont, Texas, oil refinery. 
Here’s a job that calls for muscle and ac- 
curacy — and the Lorain gives them both. 
It has plenty of “hustle” too, because of 
its rubber-tire mounting which enables it 
to move from job to job at speeds up 


to 30 M.P.H. 


The lower photo illustrates a popular 
“Pipeliner Junior” at work on a section of 
the 1,009 mile Mid-Valley pipeline built 
by the Britton Contracting Co., purchasers 
of 6 Lorains. Notice how the “Pipeliner” 
with its extra-wide crawler straddles the 
ditch, digs straight ditches as it moves 
along the right-of-way. Lorain Pipeliners 
are available in “Junior” (%-yd. class) and 
“Senior” (1-yd. class) models with many 
— features built-in to meet the 

emands of the toughest pipeline 
construction. 


Your Thew-Lorain Distributor can show 
you how Lorains can fit any phase of 
work in the petroleum industry — no 
matter what the job, the location, or 
the material. The nationwide Thew- 
Lorain Distributor organization is ready 
to serve you. 
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New Pacific Coast Deep Water Terminal! 


P 615.93 


Tide Water Associated soon will complete another 


marine terminal for loading ocean-going tankers 


Durine December 1950, Tide Water 
Associated Oil Company completed 
the first component of a new Califor- 
nia deep water marine terminal at 
its Gaviota property, Santa Barbara 
County, with the successful launching 
of dual 12-in. submarine tanker load- 
ing lines extending 2400 ft to sea from 
the plant site and completion of heavy 
duty off-shore mooring facilities for 
ocean-going tankers. 

The terminal facilities, now under 
construction, are designed to handle 
heavy crude oil production developed 
by Tide Water Associated in the Zaca 
Creek field, some 23 miles inland 
from the seacoast. Despite formation 
oil of unusually high viscosity, Tide 
Water Associated has developed high 
volume production techniques entail- 
ing the injection of a small percentage 
of light petroleum diluent into the 
wells at pump level, the resulting 
blended oil being susceptible to prac- 
ticable surface handling methods. The 
terminal facilities are being installed 
as a link in moving the heavy Zaca 
crude oil to Tide Water Associated’s 
Avon refinery on San Francisco Bay. 
It is planned initially to haul the 
blended crude oil by tank truck from 
the field to the new terminal where 
cargo lots will be accumulated for 
loading aboard tankships destined for 
Avon refinery. Incoming vessels will 
bring injection diluent from the refin- 
ery to Gaviota, discharging through 
the submarine lines into terminal 
shore tankage provided for that pur- 
pose. Final diluent movement to the 
field will be accomplished as _back- 
haul via crude oil tank trucks. The 
Gaviota installation includes a mod- 
ern high capacity truck loading and 
unloading terminal to handle these 
movements. , 

It will be recalled that Tide Water 
Associated pioneered the first major 
old refinery was at a wharf known to 
submarine line installation on the Pa- 
cific Coast in 1924 with a 3100-ft 
crude oil line of 10-in. diam at its 
Ventura terminal. This initial installa- 
tion proved highly effective and was 
later expanded to the present dual 
system operated by Tide Water As- 
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ALLAN LACEY PIPER 


sociated at that point comprising a 
16-in. crude oil line and a 10-in. cas- 
inghead gasoline line, both of about 
the same length as the original. 

The new installation at Gaviota is 
Tide Water Associated’s third subma- 
rine loading line on the Pacific Coast, 


another 16-in. line having been in- 


stalled at its Monterey Marine Termi- 
nal a few years after completion of the 
pioneer Ventura project. A key fea- 
ture in the successful and efficient op- 
eration of these installations lay in 
the early development of specialized 
super-heavy duty flexible hose to stand 
the rigorous service conditions. 

Old timers in the Gaviota area will 
recall also that the new terminal is 
being constructed on the site of one 
of the first petroleum refineries and 
vessel loading terminals on the Pacific 
Coast placed in operation before the 
turn of the century by the Alcatraz 
Asphalt Company, a Tide Water As- 
sociated predecessor. The early plant 
was also the seaboard terminus of one 
of the earliest long distance pipe lines 
on the Pacific Coast, a 4-in. line ex- 
tending approximately 30 miles from 
asphalt mines in the Rancho Sisquoc 
area of Santa Barbara County. As- 
phalt was conveyed via the old pipe 
line in solution with a light petroleum 
distillate, which was reverse pumped 
from the refinery to the asphalt work- 
ings, blended with native asphalt and 
ultimately recovered in old refinery 
stills for re-use. Vessel loading at the 
early coastwise marine trade as Al- 
catraz Landing. 

The modern terminal construction 
now underway will actually be the 
third plant venture to be operated on 
the site. Intervening between the early 
asphalt facilities and the present proj- 
ect, a second refinery and terminal 
was constructed in the years between 
1915 and 1920 serving as the termi- 
nus for an 8-in. pipe line system orig- 
inating in the old Casmalia oil field of 
Santa Barbara County. After many 
years of operation this pipe line and 
the terminal steel tankage, still in sur- 
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Pipe line de- 
partment of Tide 
Water Associ- 
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prisingly good condition, were sal- 
vaged and re-utilized at other points 
in the company’s operations during 
the steel shortage of World War II. 

The new dual submarine lines are 
constructed of seamless 12°/-in. OD. 
65.42-lb, line pipe protected full 
length with a corrosion inhibiting 
coating. Prime contract on the line 
installation was with Hood Construc- 
tion Company who handled all shore 
work. Smith Rice Company sub-con- 
tracted the off-shore work, utilizing 
a diesel-electric salvage barge for pull- 
ing the lines into sea position from 
the shore launching ways, placing the 
mooring anchors and buoys into posi- 
tion, and installing the tanker load- 
ing hose at the seaward end of the 
lines. The launching ways utilized 
steel slide rails with double timber 
slide skids to support both lines for 
the simultaneous launching. 

The seaward ends of the two lines 
are cross connected with heavy re 
turn bend fittings incorporating 3 
head outlet flange to which the single 
vessel loading hose is connected. This 
design, together with appropriate 
shore manifolding, will permit flush- 
ing high viscosity crude oils from the 
submerged loading line by means ° 
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a Even rapidly varying flows, so difficult and costly to 

I. integrate manually with a planimeter, are accurately 

D. totalized with the Foxboro Pneumatic Integrator. And the 

ull savings over “manual” totalizing will be enjoyed year after 

ing year, indefinitely. 7 7 7 This simple and easily-maintained 

1 

“i device, which is available on all types of Foxboro Flow Meters 

ore used in the oil fields, utilizes the flowing gas for its actuating 

<i power. Thus the hazard of electricity, or the cost and 

ing = be aS 2 The chart record 
ul- difficulty of providing a supply of compressed air, is avoided below ge 
a altogether. 7 7 7 Many oil field operators are finding the — jfoxboro 
1“ Foxboro Pneumatic Integrator, an ideal solution to their gas — — 
ad- flow totalizing problems. It is fully described in Bulletin 394... 

a Write for your copy. The Foxboro Company, 1305 Neponset 

‘a Avenue, Foxboro, Mass., U.S. A. 
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SpeedsWelds 


Cuts costs... 

Weighs less! 
Ask about the new 
“PIPELINER”’ 
arc welder 
special representative 
Clyde P Whitmire 


1812 N. BOSTON PLACE 
TULSA (6) OKLA. 





circulation with terminal pumping 
equipment. Due to shore side space 
limitations, each of the two lines was 
fabricated in three sections of approx- 
imately 900 ft each and launching 
was accomplished in three separate 
pulls. All electric arc girth welds were 
X-ray inspected,” following which ex- 
terior steel re-inforcing sleeves were 
welded to each joint. Line launching 
work was coordinated. by barge-to- 
shore short wave radio, and was as- 
sisted by excellent December weather. 
Water depth at the seaward end of 
the line is about 58 ft. Approximately 
160 ft. of 10-in. loading hose is pro- 
vided for connection to vessels. 

















X-RAY WELDING 
INSPECTION 
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Mooring facilities for holding tank. 
ships in position while loading cop. 
sist of five 16,000-lb Navy type stee| 
anchors, each connected to heavy duty 
mooring buoys by approximate!y 65 
fathoms of 234-in. stud link anchor 
chain. The mooring pattern provides 
a stern buoy, two stern quarter /reast 
buoys and two breast buoys that are 
normally used in conjunction with 
vessels’ bow anchors during loading. 
Shore aids to navigation of tankers 


-while mooring will include range 


lights and fog horn with automatic 
pulse timer. 

Site grading work and construction 
of earthen tank levees were completed 
during December 1950, and erection 
of steel tankage began during Febru- 
ary, 1951. Completion of the en'ire 
job is scheduled for about May. 195]. 

The terminal shore facilities incor- 
porate many modern design features. 
Three 80,000-bbl all-welded API cone 
roof tanks are provided for crude oil 
and diluent storage and a 30,000-bbI 
all welded tank will handle receipt of 
ballast water from vessels and waste 
water from field production opera- 
tions. Re-inforced concrete separator 
basins and filter chambers are in- 
cluded in the ballast and waste water 
disposal installation. 

Plans include a centrifugal cargo 
loading pump with 600-hp electric 
drive having a design loading rate of 
approximately 7000 bbl per hour. Fa- 
cilities for heating heavy oil by cir- 
culation include a direct fired tubular 
heater and electrically driven rotary 
pumps. 

Principal oil line valves throughout 
the entire plant will be/ equipped for 
remote push button operation from 
the pumphouse control board, - which 
also carries pilot lights indicating 
valve position and operation. The cen- 
tral control board also carries panel 
instruments for electrically operated 
remote reading tank gages for the 
three oil tanks and three-point remote 
temperature indicators are also pro- 
vided for each of these tanks. Ship to 
shore control of cargo loading opera- 
tions will be maintained by short wave 
radio, similar to practice at other Tide 
Waté Associated submarine line in- 
stallations. 

An efficient under-cover truck load: 
ing and unloading installation is also 
provided for receipt of blended crude 
oil from the field and out loading of 
injection diluent for back-haul to the 
Zaca Creek field operations. 

A group of modern cottages for em: 
ployee accommodation will complete 
the plant layout, making for self-con- 
tained operation at the relatively 1 
mote terminal location. 


a *Riohardson X-Ray Service, Los Angeles. 
: x ** 
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They are safe to operate if especially made to 
transmit high pressure gas over long distances 


Designing and Building 
SAFETY 


Into Large Gas Pipe Lines | 





Beginning pull over the Hackensack River, 
New Jersey. First 50 ft of pipe line 
dragged into the river supported by barge. 


STANLEY OWENS 


A property designed and well con- 
structed large diameter natural gas 
pipe line system is safe to operate. 
This is proved by the record of con- 
tinuity of service of those lines espe- 
cially designed and built for the pur- 
pose of transmitting high pressure gas 
over long distances. With a record of 
practically 100 per cent of continuity 
of service behind them, these lines 
have reduced to a minimum the possi- 
bility of breakdowns or ruptures. This 
has been accomplished through care- 
ful attention to the design and method 
of construction from a safety stand- 
point. 

Transcontinental’s natural gas pipe 
line extends 1840 miles from Merce- 
des, Texas, to 134th Street, New York 
City. Including sales and purchase la- 
terals, the system contains a total of 
2330 miles. 

It is modernly engineered and espe- 
cially designed to carry natural gas. 
The major portion of the line.is 30 in. 
in diam. The pipe is welded steel of 
a special formula to provide extra 
strength. 

Compressor stations, eventually 
numbering 20, will maintain the pres- 
sure and provide a maximum volume. 
The present plans provide for a ca- 
pacity of 555,000,000 cu ft a day. 

It is interesting to note that because 
of the huge storage capacity effect of a 
line 30 in. in diam and over 1800 
miles in length, a shut down at any 
one point along the line for repair 
work very seldom means any inter- 
tuption of the flow of gas to the cus- 
tomer, 

From their inception, natural gas 
pipe lines are designed and engineered 


EXCLUSIVE 


THE PETROLEUM ENGINEER, May, 1951 


for continuity of service. Attention to 
safety begins in the steel mills where 
the special alloy steels have been de- 
veloped for pipe fabrication. 

We outline the various steps at each 
of which safety is the major consider- 
ation; from the manufacture of the 
steel in the pipe to the delivery of gas 
through the completed pipe line: 


Pipe Manufacture 
A ladle analysis was made on each 
heat of steel at the mill. Only plates 
from those heats conforming to the 
contract ladle analysis were used. 
Plate Specifications (Kaiser) 
Chemical composition: 


Carbon ..... miickeoestohetaee 0.20 to 0.28 
Phosphorus .................... 0.04 max. 
ne 0.12 max. 
Manganese .................. 0.80 to 1.10 
0 ES 0.05 max. 
Copeer ......................... 2. 


Nickel, chromium, and molybdenum: 
total of the three elements 0.20 


Tensile tests also were conducted 
on specimens cut from one length of 
finished pipe made from a plate se- 
lected from each heat of steel. One 
transverse tensile test was made on a 
specimen cut from a finished pipe 
across the weld with the weld in the 
center of the specimen, to determine 
the ultimate strength of the weld. 

Another transverse tensile test was 
made on a specimen cut from the same 
pipe but 90 deg from the weld to de- 
termine the ultimate strength and the 
elongation of the steel. 

After the rolling of the plate a phys- 
ical inspection was made for gage, 
flaws, and defects. 

The pipe was then double-welded 
by a submerged arc fusion welding 
process (both internally and extern- 
ally). Each weld was inspected, both 
on the outside and inside at the mill. 
In addition, an X-ray control was used 
in the welding procedure at the mill. 

Each length of pipe was then placed 
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Stanley Owens, director of safety, Transcontinental Gas 
Pipe Line Corporation, holder of a BS degree in electrical 
engineering from Armour Institute of Technology, has had 
a wide experience in creating and maintaining safety 
organizations and insurance programs in public utilities 
and industrial plants. Shortly afier Pearl Harbor he was 
appointed a member of the War Training Staff of the 
Illinois Institute of Technology. Subsequently, during 
World War Il, he was regional security officer of the 
Facility Security Division of the Federal Government. He 
has had seven years’ experience in casualty engineering, 
handling all types of casualty insurance engineering, set- 
ting up and maintaining plant safety organizations, etc. 
For three years he was resident and then chief engineer 
of heavy underground tunnel projects driven under air pressure. An interesting job was 
the demolishing of the 60-year old train shed of the La Salle Street railroad station in 
Chicago and erection of a new concrete structure. He was in charge of all safety opera- 
tions on this project. He is a member of the AIEE, American Society of Safety Engineers, 
Houston Engineers Club, Veterans of Safety, and Pipe Liners Club of Houston. 
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Automatic welding machine speeds 
jointing operation as 350-ft 
sections of pipe are assembled for 
Hudson River crossing. Pipe was 
covered with Somastic coating. 


in a retaining die and subjected to an 
internal hydrostatic pressure to in- 
crease the initial yield point aid ex. 
pand the pipe to the specified outside 
diameter. Comparative tensile tests 
showed that the yield strength of the 
steel was increased by 12,000 to 20,. 
000 psi by the internal expanding or 
cold working operation. 

Following the expanding operation, 
and with the same equipment, the re. 
taining die was removed and a speci- 
fied hydrostatic pressure test made, 
Each length was tested to a hydro- © 
static pressure that will produce a 
stress of 90 per cent of the actual 
transverse yield strength as deter- 
mined for each particular heat, The 
pressure test varied according to the 
thickness and the diameter of the pipe. 
On 30-in. by 0.3125-in. size pipe, a 
pressure test of 975 psi was applied. 
The test pressure was maintained for 
not less than 10 seconds. 

For the determination of the pres- 
sure to be applied at the mill on the 


preparation for crossing of Hudson River, 375-ft lengths of 26-in. pipe were assembled at Edgewater, New Jersey. 











































Among informed pipeliners, it is recognized today that communi- 
cation via microwaves is proving more reliable than comparable 
wire line facilities for the transmission of voice, telegraph and 
remote supervisory control signals. Yet it is important to know, too, 
that all microwave systems are not identical. Only Philco Microwave 
Systems provide a 2-fold combination of both propagation reliability 
and equipment reliability. The utmost continuity of communica- 
tions service is thereby assured...with unattended operation 24 hours’ 
a day, each day of the year. . . through sleet, snow and wind storms. 


PHILCO PROPAGATION RELIABILITY 


> Philco microwave systems provide a 30 db margin of 
propagation safety 


> This margin of safety assures excellent communications 
even during brief periods when the réceived signal may fall 
1000 times below its normal strength 


> As a result propagation reliability approaches 100% even 
over long signal paths 


> Reason: One full watt of transmitter tube power—plus 
the super-high antenna gains available in the 6,000-7,000 
megacycle frequency range—plus superior FM receiver 
performance. 


PHILCO EQUIPMENT RELIABILITY 


> The straightforward feedback repeater design minitnizes 
the number of tubes and components 


> A single klystron type tube with a life expectancy exceed- 
ing 10,000 hours is used for both transmission and 
a reception in each direction 


> All tubes and components meet JAN specifications where 
applicable and are operated well below their ratings to, 
assure long life 








> Full duplicate microwave equipment (including power 
supplies) with automatic switchover may be provided. 
where desired. 


coogi 


For further information please address inquiries to: 


4 PHILCO CORP., Industrial Div., Phila. 34, Pa. 
“a 
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mizes corrosion. 


30-in by 0.3125-in. size pipe we used 
Barlow’s Formula: 


_2XtxS8 kK 90% 





P 
D 
Where: 
P = pressure, psi. 


t = wall thickness of pipe, in. 
S = minimum yield, psi. 

D = outside diameter of pipe, in. 
Then, substituting we have: 

p 2X 0.3125 «K 90% X 52000 

dr 30 

P = 975 psi. 

While under pressure, the pipe 
length was further tested by being 
struck 10 blows with 6-lb hammers. 
each approximately 24 in. apart along 
the entire length of the longitudinal 
weld. 

Each joint of pipe was then mill in- 
spected for flaws, defects, circumfer- 
ential tolerance, end finish or bevel. 
and gage. 

Each joint of pipe was then exam- 
ined by inspectors from an indepen- 
dent firm of engineers, The Moody 
Engineering Company of Pittsburgh, 
Pennsylvania. These inspectors exam- 
ined each joint of pipe both exter- 
nally and internally and reported 
their findings to Transcontinental Gas 
Pipe Line Corporation. They insured 
confirmation to our specifications. 
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View showing part of overhead piping. All piping in 
Transco compressor stations is above ground, thus assur- 
ing immediate accessibility for inspection. This also mini- 


Pipe Line Construction 


Upon arrival at the railhead, the 
pipe was inspected while being un- 
loaded, for possible damage en route. 

A further inspection was made dur- 
ing the double-jointing welding pro- 
cedure, which was followed on each 
spread. 

When the pipe was strung in the 
field, each joint was examined for any 
damage that might have been caused 
in transit, unloading, stringing, or 
while stored on the right-of-way. 

Before being permitted to weld on 
the pipe line, all welders had to pass 
a qualifying test for high pressure 
electric welding. 

All field welding operations were 
inspected by qualified welding inspec- 
tors who had successfully passed all 
welding tests themselves. 

Each welder was equipped with an 
identifying stencil with which he 
marked each weld as completed. This 
identified a welder in the event a weld 
failed to pass inspection. 

Through visual inspection or X-ray 
determination, a welding inspector 
had the authority to remove any weld 
from the pipe line. Such welds were 
tested and for each that did not test 
beyond the yield of the steel or other- 
wise showed imperfections below stan- 





Rotary double drive machine 
casing under Pennsylvania railroad in New Jersey. 
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dards, such as gas pockets, slag inclu- 
sions, lack of penetration and for duc- 
tility, the identified welder was re: 
moved from further welding work on 
the pipe line. 

Frequently test welds were cut from 
the pipe line and tested to determine 
the running quality of the field welds. 
Visual inspection of girth welds was 
augmented by X-ray photographs. 
These tests were made by operators 
employed by independent X-ray eng!- 
neers. 

The type of welding rod selected 
was designed to fit the metallurgy of 
the pipe to develop tensile strength 
and ductility above the physical prop- 
erties of the parent metal in the pipe 
line. 

Following the welding procedure, 
the pipe was then cleaned, primed, 
and coated with a coal tar high melt 
ing point enamel impregnated wi 
reinforced glass fiber. The materials 
used had a high dielectric strength 
and the finished coating was thor 
oughly checked with an electronic de 
tector to determine the presence of 
any “holidays” or voids. Such mino! 
defects were repaired prior to lower 
ing the pipe into the trench. . 

Because of the extremely corrosive 
condition of the soil in the New Jer 
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NEW 36-PAGE 
EDITION OF 


’ PIPING «| 
POINTERS § 


-..a bigger, more helpful 
handbook for training 
maintenance workers 





You asked for % million copies of the last edition 
of Piping Pointers. You found it a big help in train- 
ing beginners and refreshing veterans in your pip- 


ing crews. The bigger and better edition is just out 
—changed in appearance but not in purpose. Crane 
again offers this booklet—to help keep your piping 
systems at peak efficiency. 


Piping Pointers talks facts ... not theory. Thor- 
oughly covers the fundamentals of good, sound, 
rom : everyday piping practices .. . in easy-to-grasp, non- 
aine . technical language. Its many “how-to-do-it” fea- 
Ids. tures are illustrated for easy understanding. 
was 


h == Mistakes in piping installation and maintenance 

_ * —_—scost more today. Piping Pointers can help your 

_ ak men avoid them. Just ask your Crane Representa- 

al : tive for a copy. 

o PARTIAL INDEX TO PIPING POINTERS 

ae ne frp fy : HOW TO choose valves for every service. . . install 

ng WAts valves ... read reducing fittings ... make up screwed 

top: s ' K joints ... assemble flanged [oints ... make up solder joints 

pipe , Gj . . . install pressure regulators . . . use vent and drain 
valves...avoid steam trap trouble... save on pipe joints 

lure. PIPING POINTERS 16-mm SOUND FILM and materials ... handle piping tools. 

med, Free Usage for Group Training 

nelt- A 30-minute motion picture that dramatizes plus THE CRANE VALVE SELECTION GUIDE 

with the fundamental information in the Piping which saves time and effort in selecting valves for com- 

rials Pointers Manual. Ideal for classroom or plant Ren ye Seewreee. 

ngth training groups. Available on request through 

<4 your local Crane Branch. 

¢ de- 


c of 

rind! CRANE CO., General Offices: 

onal 836 S. Michigan Ave., Chicago 5, Ill. 

osive Branches and Wholesalers Serving All Industrial Areas 


OT VALVES + FITTINGS + PIPE PLUMBING + HEATING 
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Welding inspector using long-handled mirror 
to view the inaccessible section of weld. 


Workman welds last 60-ft section of pipe line at 
foot of 134th Street on Hudson River, New York City. 


sey area, it was decided to install there 
what might be considered the ulti- 
mate in coating protection. This was 
a somastic coating, which is a com- 
pound of asphalt, asbestos, and an 
inert material applied over the entire 
pipe at an average of 5 in. thickness. 

This material has a high dielectric 
strength, which obviated the necessity 
of examining the pipe in the congested 
ireas through this section. 

Studies of soil conditions as well as 
the presence of strong electric currents 


guided the installation of cathodic 
protection equipment. Test leads were 
installed at intervals of one mile to 
facilitate frequent checking of the 
electrolytic conditions being encoun- 
tered. 


Testing 
Prior to operation, the completed 
pipe line was tested in short sections. 
The testing operations follow: 
Removal of all air in the pipe by 
a complete purging operation during 


Compressor station discharge header situated aboveground. 





which natural gas, at low pressure, 
was forced through the section of the 
line under test. 

A pipe line cleaning device was 
then run through each section. This 
removed iron oxides, dirt, debris. 
liquids, or any other foreign bodies 
that may have entered the line dur- 
ing the construction operations. 

Each of the above tests was con- 
ducted incrementally in several stages 
and the section under test was care- 
fully checked and inspected after each 
stage. 

Block or shut-off valves were in- 
stalled at frequent intervals for the 
purpose of isolating any particular 
section of the pipe line. The main 
line valves are of the plug type, which 
insure a positive shut-off in a mini- 
mum space of time. 

Each valve was carefully tested fol- 
lowing installation. The valve was 
then securely locked in its operating 
position. 

The line was tested to a pressure of 
50 psi over the maximum operating 
pressure for a 24-hr period. 

During the entire testing procedure 
persons living along the right-of-way 
were kept continuously appraised of 
the testing operations by individual 
and personal contact with each per 
son or head of a family or group Tt 
siding or working within a distance 
of 500 ft on either side of the pipe 
line. 

At no time was a test pressure 4) 
plied until the “all clear” had been 
given to the testing crews by the em: 
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OLD... Bitumastic Enamel being applied by the “Sling Method.” 


PIPE-LINE 


do not disintegrate with age . . 





NEW .. . Bit 





the hot enamel into the sling; two 
men ‘“‘see-sawed”’ the sling up and 
down. Naturally this manual method 
was slow and laborious. 

It’s a different story today. Pipe 
lines are cleaned, primed, coated and 
wrapped mechanically. The coating 
machine, shown in the photograph 
on the right, applies Bitumastic 
quickly and evenly. Bitumastic is a 


BITUMASTI( Eamets 


REG. U.S. PAT. OFF. 






; KOPPERS COMPANY, INC., Tar Products Division, Dept. 55IT, Pittsburgh 19, Pa. 


To obtain more information on products advertised see page E-49 


I being machine-applied. 


PROTECTION 
=| 1s Getter than ever win situmastic: 


better product, too. Improved for- 
mulation makes it easier to handle 
and apply. 

Today, thousands of miles of the 
world’s oil and gas pipe lines are 
effectively protected against corro- 
sion by Bitumastic Enamel. Get the 
same effective protection by specify- 
ing Koppers Bitumastic Enamel for 
your next pipe-line project. 


Why Bitumastic Enamels give lasting protection 


Processed from a base of coal-tar pitch, they are impervious to moisture. . . 
chemically resistant to soil elements. They make a tight bond with the pipe. . . 
. maintain continuously high electrical resistance. 
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ployees responsible for the notification 
procedure. 


Pipe Line Operation 


The pipe line system is staffed with 
maintenance crews situated at fre- 
quent intervals along the line. At these 
locations are stored the equipment, 
trucks, cranes, hoists, tractors, cut- 
ting and welding units, lengths of 
pipe, fittings, valves, and other ma- 
terials necessary to maintain the line 
und to meet any emergency. The du- 
ties of the maintenance crews are to 
maintain the pipe line in a safe and 
stable operation on a 24-hr basis. 
Each crew is equipped with mobile 
radio equipment installed on _ its 
trucks, which enables it to be in con- 
stant two-way communication with 
the compressor stations, the central 
dispatching office in Houston, Texas, 
and the various patrol planes. 

\ complete pressure control sys- 
tem is utilized throughout the pipe 
line system and at no compressor sta- 
tion can the discharge pressure exceed 
the maximum operating pressure of 
800 psi. This pressure is further auto- 
matically controlled by the pre-set 
blow-off or safety valves at each com- 
pressor station. 

Each compressor station is equip- 
ped with an emergency shut-down 
switch, which enables the entire sta- 
tion to be isolated from the line in a 
natter of some 47 seconds. The 
switches are of the fire alarm tele- 
‘raph type—in other words, a handle 
projects from the end of the switch 
and to operate this is turned against 


Typical guardrails and handrails on elevated platforms 


and stairways leading to top of over-sized compressors. 


a spring tension. The switch, mounted 
on a pedestal, is situated near the en- 
trance to the parking lot. This is the 
point at which all employees would 
normally pass when leaving the sta- 
tion. 

In the event of an emergency, it is 
felt that if the employees were forced 
to leave the station, the majority of 
them would normally pass the loca- 
tion of this emergency switch, one of 
whom would set it in operation. 

When the handle is turned, it actu- 
ates a series of electric contactors. 

The first series immediately shuts 
off the rectox units supplying the 


As an extra safety measure for the pipe line 
under the Hudson River, each welded joint had 
to pass an X-ray inspection test. Here two 
inspectors study X-ray films of completed welds. 


power to the ignition on the compres. 
sor engines, thus shutting off the flow 
of gas through the compressors. The 
next contactor actuates a switch that 
closes on a circuit supplying power 
to the electric motor-driven valve me- 
chanism on the side gate suction 
valve, closing off the intake gas to the 
station. The next contactor closes a 
circuit that operates the electric mo- 
tor-driven discharge valve for the sta- 
tion, closing this valve. The next con- 
tactor opens up the main line block 
vaive, which normally is kept closed 
when the station is in operation. This 
action effectually by-passes the sta- 


Linden, New Jersey, control station. At left rear 
is tower for million-dollar micro-wave radio system: 
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Walkie-ialkie radio-telephone com- 


munication was used to direct the 


work on 


the Hackensack River cross- 


ing. Talkers on each bank and on the 
barge guiding pipe across the stream 
kept all operations moving smoothly. 


tion and 


allows the main line to flow 


uninterrupted past the station. The 
last contactor operates a switch that 
closes the rectox unit to the auxiliary 
engine supplying power to the sta- 
tion switchboard, which by this time 
has served its purpose in supplying 


power to 


the valve operators. 


Safety Factors 


The safety factors of the pipe based 
on the yield point shown are as fol- 


lows ° 


_ Diameter 


_.. 


30 in, 
30 in. 
30 in. 
30 in 


400 psi port 


30 in. 
30 in. 
26 in. 


280 psi } 


26 in. 
Determina: 
theyield poin: 
Pd 
Sf = tm 
2t 
52,000 psi 
52,000 


— 


3800 


m@mn— 
—— 


1 Yield point 
Thickness Safety factor psi 





800 psi portion of line: 
X 0.3125 in. 1.36 
X 0.3250 in. 1.42 
X 0.3750 in. 1.63 
X 0.5000 in. 1.92 


10n Of line: (North of Linden, New Jersey) 

X 0.3750in. = 3.25 46,000 

< 0.5000 in. 4.35 52,000 

< 0.5000 in. 5.00 52,000 

rtion of line: (Hudson River crossing) 

¢ 1.1250 in. = 11.12 36,000 

m of the safety factor of the pipe (based on 

or 0.3125in. pipe at 800psi operating pressure: 

‘10 X 30 
Xx 3125 


inimum allowable yield on 0.3125 in. pipe. 


= 38,000 psi 


afety factor (based on the yield point) 


The safety factor calculated on a 
basis of the guaranteed ultimate fiber 
stress, which, in the case of the 0.3125 
in. pipe, is 72,000 psi, will result in 
a larger figure, i.e., 1.83. 

In discussing factors of safety, we 
must keep in mind that the factors 
shown above are calculated for the 
maximum pressure in the line, which 
exists only at the discharge point into 
the line. For every mile downstream 
along the pipe line the factor of safety 
increases in proportion to the pres- 
sure drop encountered as we move 
along to the next station; where, at 
the suction side, we will find. due to 


the reduced pressure, a factor of 
safety (based on the guaranteed ul- 
timate fiber stress) or 2.73, for 0.3125 
in. wall thickness pipe. 


Hudson River Crossing 


One of the many rivers crossed that 
proved the most interesting from a 
construction standpoint was the Hud- 
son, 

The work proposed consisted of the 
laying of a single 26-in. diam by 
114-in. wall thickness pipe beneath the 
river bed. The crossing from Edge- 
water, New Jersey, to the extension of 
134th Street on Manhattan Island, is 











CPS HAS THE MATERIALS . . . KNOW-HOW . . . FACILITIES 


ON LAND! Pipelines, Tank Bottoms, Gather- 
ing Systems, Gas & Water Distribution 


Systems 


*ON SEA! Offshore Drilling Platforms, Off- 
shore Pipe Lines, Wharves, Piers, Ships, 
Barges, Drydocks, Wellheads 











instruments. 


IN THE AIR! Water Tanks, Condenser Heads 


CPS handles only first line materials made by 
famous well known manufacturers. DOWELL 
Magnesium Anodes—GENERAL ELECTRIC 
Rectifiers—MALONEY Insulating Materials 
—M-SCOPE Pipe and Cable Finders—CAD- 
WELD Welding Supplies—RUBICON Poten- 
tiometers—Soil Resistivity Apparatus—HOL- 
LOWAY Shunts— Miscellaneous 


% These structures are usually pro- 
tected most economically by a 
combination of CATHODIC PRO- 
TECTION and the ELECTRO- 
COATING PROCESS to which 
CPS holds exclusive license under 
U. S. Patent Numbers 2,200,469 
and 2,417,064. 


DCATHOOIC PROTECTION SERVICE 


HOUSTON, TEXAS 
4601 Stanford 
Phone JA-5171 


TULSA, OKLAHOMA 
310 Thompson Bidg. 
Phone 2-9857 


Everything in the Cathodic Protection Field from an Insulating Washer to a Turnkey 
Contract Installation 
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approximately 4700 lineal feet, of 
which approximately 590 lineal feet 
is in a space of normally dry land 
and approximately 4110 lineal feet 
is in water. The line was required to 
be laid with a minimum depth of cover 
of 25 ft in the river bed portion. 

When the project was originally 
anticipated in 1948, the question arose 
as to how to overcome the bouyancy 
of a 26-in. diam pipe and whether a 
negative bouyancy should be obtained 
by employing a heavier than ordinary 
thickness pipe or by employing river 
weights made of either iron or con- 
crete. (In the Passaic, Hackensack, 
and Hudson Rivers cases, it was 
deemed more desirable to obtain the 
negative bouyancy by increasing the 
wall thickness of the pipe.) 

The first operation necessary was 
to obtain a level area of ground 100 
ft in width and approximately 800 ft 
in length; the 100 ft dimension at 
approximately right angles to the 
river bank so as to permit the placing 
of a 90-lb narrow gage railroad 
track. At the end of the track was 
placed a double-jointing automatiq 
electric welding machine employing 
two 350-amp welding machines, which 
were combined to make one unit and 
to employ a continuous welding rod 
aided by flux, which would make a 





weld on the 26-in. diam pipe with 
114-in. wall thickness in multiple 
passes in about 70 minutes. 

This machine performed in 70 min- 
utes an operation that normally would 
require about 3 hours for two manual 
welders working simultaneuosly on 
one weld, one welder being on each 
side of the pipe. 

By use of the railroad tracks, the 
pipe was lengthened by welding on 
20-ft sections until a total length of 
350 ft was obtained. 

After these 350-ft sections were 
completed, each section was subjected 
to high pressure air test and if the 
pressure sustained itself overnight 
then it was evident that the welding 
workmanship, as well as the original 
pipe, had all been fabricated properly 
and satisfactorily. After the test, each 
joint was covered with a somastic 
coating between exposed ends not pre- 
viously coated. About 12 in. of so- 
mastic coating was omitted on each 
end of the 20-ft pipe lengths so that 
the heat generated by the welding 
process did not extend under the so- 
mastic coating and destroy the orig- 
inal bond. 

When the 350-ft sections were 
joined together, the joints were cov- 
ered with somastic so that the entire 
pipe was completely protected against 








external erosion or electrolytic action, 

Additional tests were made during 
the process of jointing the pipe and 
especially after each 350-ft section 
was completed. This test was 1 ade by 
X-raying all welds to determ/ie the 
possibility of any defect in the weld 
employed to join each section. Any 
defects were corrected by the cutting 
out of the defect and welding the two 
ends together. 

The 350-ft sections of pipe were 
welded together as they were pulled 
out into the trench that had been 
dredged across the river. 

Naturally, both ends were allowed 
to remain free to permit the neces. 
sary slack that was needed in order 
for the pipe to attain its final normal 
resting position, which approximates 
a catenary. After being satisfied that 
all conditions were as desired, the 
ends were extended with the New 
York side being attached to the Man- 
hattan sales meter station terminal 
and the west end being connected to 
the pipe installed from the header 
west of River Street in Edgewater. 
New Jersey, to the west bank of the 
Hudson River. kee 

bb a 3 
Texas is estimated to have 102,145 
billion cubic feet of proved recoverable 
gas reserves. 
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EXPERIENCED MEN... 
EXTENSIVE EQUIPMENT... 

AVAILABLE FOR YOUR 

PIPE LINE CONSTRUCTION—ANYWHERE 


Sheehan has the men with the experience, the 
skill, the up-to-date equipment to do a better pipe 
line construction job for you. Call us in on your 





HEEHAN 


the 


/ 





LINE 


CONSTRUCTION CO. 


TULSA 


John B. Sheehan, Gen. Mgr. ¢ 


Y 





Robert D. Sheehan, Supt. e 


| OKLA 


James H. Nolan, Supt. 
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Taking Corrosion Measurements 


P 615.635. 


Susquehanna electrolysis meter and vacuum tube voltmeter are 
versatile field instruments in investigation and control work. 


Tue purpose of this article is to ex- 
plain briefly the Susquehanna electro- 
lysis meter and vacuum tube volt- 
meter, which have been found by 
Texas Eastern Transmission Corpora- 
tion and others to be very versatile as 
field instruments for use in obtaining 
various measurements in corrosion in- 
vestigation and control work on buried 
pipe, cable, or other structures. 

The electrolysis meter was origin- 
ally designed principally for use in 
areas where the subsurface structures 
are exposed to corrosion from stray 
railway currents. It has been found. 
however, that the meter has wide ap- 
plication in non-stray current areas 
when a non-polarizing earth electrode, 
such as a steel bar, is used for ob- 
taining pipe to soil voltages, and 
when proper care is taken to obtain 
correction factors as explained later. 
Also, when it is used in conjunction 
with the Susquehanna vacuum tube 
voltmeter, any type of measurement 
may be made without the need for cor- 
rection factors and without regard for 
thé type of earth electrode used. 

The meters are not recent develop- 
ments, as they have been used by engi- 
neers in the East: for approximately 
15 years. This article is being written 
with the hope that some benefit will 
be derived by those engineers who 
have not had the opportunity to be- 
come acquainted with them. 

Because of the rapidly fluctuating 
nature of stray railway currents, me- 
ters used for taking corrosion meas- 
urements in areas where stray cur- 
rents predominate should have a 
movement of very short period and 
should be essentially dead beat. Such 
an instrument, however, inherently 
as a comparatively low internal re- 
sistance, which means that corrections 
usually must be made for inaccuracies 
In readings caused by comparatively 
high values of meter current. 

The circuit for the Susquehanna 
electrolysis meter was designed by Dr. 

M. Pearson, Sun Oil Company, to 
Provide the desirable damping and 
short period requirements, ease and 
accuracy in obtaining required cor- 
rection factors, and ruggedness for 
held use. It consists of a 300 ohm per 
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volt Weston Model No. 1 electrolysis 
voltammeter contained in a sturdy oak 
case together with three “C” sizé flash- 
light batteries and a micarta panel 
upon which are mounted the neces- 
sary components for obtaining cor- 
rection factors for the various kinds 
of measurements made. 

The binding posts are mounted on 
the panel, one common negative, and 
two positives —- one for measuring 
millivolt drop on a pipe line or cable. 
and the other for voltage measure- 
ments such as pipe to earth or between 
structures. Maximum ranges are 100 
volts and 100 amp, and minimum 
ranges are 10 mv and 1 amp. 

If an IR drop reading is to be made 
on a pipe line, the leads from the two 
points one the pipe are connected to 
the negative terminal and the proper 
positive terminal. A quarter turn ro- 


EXCLUSIVE 


tary type switch is thrown, which 
makes the measuring circuit in series 
with a l-ohm rheostat, one arm of a 
l-ohm wheatstone bridge, and con- 
nects the meter across one side of the 
bridge to serve as the galvanometer. 
A button, marked “C”, is then pushed, 
which connects the internal batteries 
across the other side of the bridge. 
The bridge is balanced first by using 
the 100-mv range on the meter and 
turning the rheostat until no meter 
deflection is noted when the battery 
button is alternately depressed and re- 
leased. A find adjustment is obtained 
by repeating the operation on the 10- 
mv meter range. Measurements may 
then be made after the rotary switch 
is turned to the neutral position. 

The result of this operation is that 
sufficient amount of the rheostat re- 
sistance has been added in series with 
the leads to the pipe line to make the 
total circuit resistance 1 ohm. A cir- 
cuit analysis and application of Ohm’s 
Law will show that the correction fac- 
tor is the sum of the circuit resistance 
and the meter resistance divided by 
the meter resistance, which is 1.333 


- on the 10-mv scale of a 300 ohm per 


voltmeter, or 1.033 on the 100-mv 
scale. These operations are easily and 
quickly performed and result in ob- 
taining readings that the investigator 
can be sure are valid after the correc- 
tion factor has been applied. 

For measuring IR drop on pipe. 
cable, or other structure, the use of 
the electrolysis meter in this manner 
is invaluable in making certain that 
good connections to the pipe line have 
been obtained with probe bars or test 
leads. When probe bars are used it is 
sometimes very difficult to obtain 
good connections when the points on 
the bars are not fairly sharp and the 
pipe line has developed a well oxi- 
dized surface. In such cases it has 
happened that pipe-to-ground volt- 
ages have been mistaken for IR drops 
on the line because of the circum- 
stances of high currents on the pipe 
line and only one bar of the measuring 
circuit has made good electrical con- 
tact with the line. If the bridge in the 
electrolysis meter cannot be balanced 
in the manner described, it is an indi- 
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cation either that good contact has not 
been obtained with both bars, an open 
circuit exists in the leads, or a high 
resistance joint exists in the measur- 
ing section of the line. 

When voltage measurements are to 
be made such as between pipe and 
earth, between structures, across in- 
sulating points, etc., the two leads are 
connected to the common negative 
terminal and the second positive term- 
inal. The correction factor is obtained 
by making use of two additional ro- 
tary switches, one marked “Multi- 
plier” with two positions “1” and 
“10”, and one marked “Ground” with 
two positions “In” and “Out”, and 





two additional push buttons: One 
marked “B” and one marked “G”. 
Before the leads are connected to 
the binding posts, the postoffice type 
plug of the meter proper is inserted 
in the one volt position, the “Multi- 
plier” switch is turned to the “10” 
position, and the “Ground” switch 
is turned to the “IN” position. After 
the leads are connected, the ‘B” but- 
ton is pushed and the resulting meter 
reading is recorded as the open cir- 
cuit voltage of the internal batteries. 
The “G” button is then alternately 
pushed and released, and the readings 
with the button depressed, and with it 
released, are noted. The difference be- 








tween these two readings is divided by 
the reading obtained by pushing the 
“B” button to produce the correction 
factor. The two readings obtained by 
first depressing and then releasing the 
“G” button should be taken several 
times if considerable fluctuations exist 
in the circuit being measured in order 
that an accurate difference between 
the two be obtained. The desired read. 
ings are then taken with the “B” and 
“G” buttons released, the “Ground” 
switch “In”, and the “Multiplier” 
swiich in the “1” or “10” position as 
required. The correction factor will 
be the same for either range as the in- 
ternal resistance is the same with re- 








FOR TENNESSEE GAS, IT’S ASBESTOS 


A new 26” gas line from Kentucky to 
Buffalo, N. Y., gets a protective wrap- 
ping of Ruberoid asbestos felt as the 


last miles are laid. 


Built by the Tennessee Gas Trans- 
mission Company, the extension of 
its line from Texas is assured of the 
best possible defense against both 
physical and corrosion hazards by 
the long-fibred strength of Ruberoid 


Imperial Asbestos Felt. 


The Ruberoid saturated asbestos 
felt, composed of long asbestos fibres, 
is added insurance against jagged 
rocks, electrolysis, soil distortion and 
settlement. Pipe line engineers know 
that asbestos felt provides the ut- 
most in long-range, economical, pipe 


maintenance. 
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Executive Offices: 
500 Fifth Avenue, New York 18, N. Y. 
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Weather-Proof Package 

at slight additional cost 
The weather hazards of field-wrapping 
jobs are greatly reduced by this ex- 
clusive Ruberoid development—a new 
package, constructed of water-proofed 
kraft and special edging seal—avail- 
able on special order at a slight addi- 
tional cost. 


RUBEROID 





National Sales Agents 


S$. D. DAY 
COMPANY 


2017 West Gray St. 
Houston 19, Texas 


“Serving All Pipe Lines” 
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spect to the external circuit. 

The purpose of the “Multiplier” 
switch is to change the range of the 
meter by a factor of 10 when the 
meter plug is in the 1 volt position 
without changing the internal resist- 
ance (300 ohms) of the meter. This is 
accomplished when the switch is in the 
“10” position by connecting the meter 
in series with a “T” network of the 
proper resistance values. When the 
switch is in the “1” position, the meter 
is, in effect, connected directly to the 
circuit being measured. 

Operation of the “B” button dis- 
connects the meter from the external 
circuit and connects it directly to the 
internal batteries. 


With the “C” button depressed, the 


meter is connected to the external cir- 


teries, and with the button released 
the internal batteries are eliminated. 
the meter being connected directly to 
the circuit being measured. 
The purpose of the “Ground” 
switch is to render the “Multiplier” 
switch and the “B” and “G” buttons 
inoperative if so desired. When this 
switch is in the “Out” position, the 
meter is connected directly to the 
binding posts and may thus be used 
as a regular Weston Model No. 1 volt- 
meter, the range being changed by 
moving the postoffice plug. in the 
‘“‘out” position of the “ground” 
switch, correction factors obtained on 








Parts list for electrolysis meter 
No. of 
pieces 


1 Box, SPL dwg.—3-74 

! Battery case, SPL dwg.—2-717 
i 

1 





Meter, Weston, Model 1 electrolysis volt-ammetet 
Resistor, 2 ohm—1 per cent acc.—Type ww3— 
lug terminals ; 
1 Resistor, 50 ohm—1 per cent ace.—IRC—Type 
ww4 


3 Resistor, Leeds and Northrop—1.000 + or —0.001 





ohm— on No. 293 metal spool 5/100 
2 Resistor, a - or + 

per cent—on No. 10 spoo 
1 Resistor, Rubicon—60.61 ohm + or — 1/ 10 per 

cent—on No. 10 spool 
1 Potentiometer, General Radio—2 ohm—Tyre 

214A—2.5 amp—code word “Ruddy , 

Switches, DPDT—Yaxley—push button "aa 
Switches, DPDT—Yaxley—locking ~*76 
Binding posts, Leeds and Northrop — #19 
Panel, SPL dwg.—1-67B 
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cuit in series with the internal bat- ° 











Here’s a faithful worker for your general pres- 
sure reduction service. Designed to fit the job— 
in standard or special sizes. Built for years of 
Other loyal performance—in cast iron or cast steel. 
CHAPLIN-FULTON ; Model 44 meets every specification require- 

PRODUCTS ; ment—backed by Chaplin-Fulton . . . serving 


‘ the industry since 1885. 
pressure reducing regulators 


diaphragm type relief valves 


cut-out latch regulators 2 
g ACCURATE € DEPENDABLE 

safety valves . , 

meter 

W- gas-fuel boiler governors 

Type 

pe regulators for compressor control 
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Vacuum tube voltmeter. : 





Electrolysis meter. 


the l-volt scale cannot be used when If an instrument having an internal __ electrolysis meter (300) by one less 
the postoffice plug is in any position resistance other than 300 ohms per than the factor. The new correction 
other than the l-volt range as the volt is to be connected for measure- factor, then, is the sum of the external 
internal resistance of the meter would ment, the new correction factor can be _ resistance and internal resistance of 
thereby be changed. Correction fac- calculated from the one obtained as __ the new meter divided by the internal 
tors obtained as explained above are __ explained above. The resistance ofthe _ resistance of the new meter. 

valid only for an internal meter re- _ internal circuit is first found by multi- The Susquehanna electrolysis meter 
sistance of 300 ohms. plying the internal resistance of the is not at present being manufactured 











James E. Mavor Company has the men 
and material to help you solve your corro- 
sion problems whatever they may be. Men 
who have spent years in corrosion research 
and in the development of corrosion pre- 
vention products are at your service. 


Adequate stocks of proven corrosion pre- 
vention products are maintained at Hous- 


KOPPERS 


iromastic §= (ete 


Hot Applied Pipe Line Coatings 


Woeteard, Aims Gad St. beck Wi: Asbestos Pipe Line Felt 
—— fae ek ne Direct from factory shipment. 
Cold Applied Coatings Also stocked at Houston for 
Stocked at Houston for immediate immediate delivery. 
shipment 





Whats your Corrosion Problem? 


JAMES E. MAVOR COMPANY 


514 M & M Bidg., CApitol-2203 
T. F. P. KELLY 


HOUSTON 2, TEXAS 


ton. In addition, the strategically located 
manufacturing plants of our suppliers 
assure prompt shipment in any quantities. 

Our traffic department “follows-thru” on 
all shipments, from order to delivery, to 
assure on-time arrival. Our service doesn’t 
stop until the materials are applied. 


TAPECOAT  — Gllasdfloss 


PIPE WRAP 


Protective Coatings for holds larger quantities of enamel 


Pipe Joints on pipe... is not subject to 
Stocked at Houston for imme- deterioration thereby providing 
diate shipment. longer life for protective coating. 
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for general sale, thus any prospective 
user must procure the necessary parts 
and fabricate his own meter. Cost for 
parts including the case and engraved 
micarta panel, but excluding the 
Model 1 meter, should be approxi- 
mately $100. Although the circuits 
used have been patented by the Sun 
Qil Company as a contribution to the 
advancement of corrosion control 
methods, permission for construction 
and use of the meter has, on occasion, 
been granted to others without cost. 

When making precise potential 
measurements, the current required 
for operation of the observing instru- 
ment must not be sufficient to change 
conditions in the circuit being meas- 
ured. Thus, only extremely small mag- 
nitudes of meter current can be toler- 
ated when measuring polarization po- 
tentials on small or well-coated sub- 
merged or buried structures, the 
charge on a condenser, etc. The null 
potentiometer voltmeter is an instru- 
ment that can measure potentials with- 
out drawing current from the circuit 
being measured after a balance has 
been obtained, but because of the 
comparatively high currents that may 
flow through the instrument before 
being balanced, and because this type 
of instrument cannot be used to meas- 
ure rapidly fluctuating potentials, a 
properly designed vacuum tube volt- 
meter must be used. 

The Susquehanna Model No. 1 

vacuum tube voltmeter was originally 
designed by Dr. J. M. Pearson of the 
Sun Oil Company and modified and 
developed by the Susquehanna Pipe 
Line Company corrosion department 
personnel under the supervision of R. 
F. Hadley for field use in conjunction 
with the Weston Model No. 1 volt- 
meter. Any voltmeter with proper 
ranges and with an internal resistance 
of less than 1000 ohms per volt may 
be used with the vacuum tube circuit 
but because of the period and damp- 
ing characteristics, which are consid- 
ered necessary for accurate electroly- 
sis work, Weston Model No. 1 meter 
ls recommended for this purpose. 
_ Except for the external meter, the 
instrument is completely self con- 
tained in a sturdy oak case with leath- 
er carrying strap. All batteries are 
installed in a separate compartment 
in the case and are easily accessible 
‘or testing and replacement. A 3-stage 
Inverse feed backcircuit is employed 
with a transconductance of approxi- 
mately 5 ohms and with excellent non 
zero drift characteristics. Current in- 
put is less than 1 X 10° amps, which 
remains essentially constant over the 
entire range of measurement. 

On the panel are mounted two in- 
put binding posts, which are con- 
nected to the circuit being measured; 
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Pipe Joints Get the Same Coal Tar 


Protection as the Rest of the Line 


Don't let pipe joints be the “weak links” in the protection 
of your lines! 


Because protection of the line is only as good as the 
protection at the joints, TAPECOAT provides 

a coal tar joint coating in tape form which is equivalent 
to the mill coating on the pipe. 


During the past ten years, TAPECOAT engineers have 
devoted their entire time to the manufacture, sale 
and improvement of joint coatings. As a result, 


TAPECOAT is the leading pipe joint protection today. 


It’s a tough coating. You don’t have to “baby” it. 

It's abrasion-resisting—stands up in rough usage. 

It’s easy to apply with the flash of a torch. And... 
Its applied cost is actually less than ordinary coatings. : 


TAPECOAT comes in sizes to fit the job—from 
2-inch to 24-inch widths. 


Write for full details and prices. 


AT...the coal tar coating in 
ng welded field joints, 
flanged fittings, bolted 
tions, sleeves, 


USE TAPECO : 
tape form for protect 
mechanical couplings, 
and screwed joints, service conn fe 
large pipe bends; also pipe un ’ 
sidewalks, and through building walls. 


ist 
TAPECOAT engineers will be glad to assis 


on your corrosion pro 
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Company 


blems. 
you 


Originators of the Coal Tar Tape for Pipe Joint Protection 


1533 Lyons Street * Evanston, Illinois 
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20,000 |_|’ 
FINAL INSPECTION AREA 


STANDARD’S PROCEDURE . . . requires your coated and wrapped 
' pipe to be electrically inspected .. . every piece . . . 20,000 
sq. ft. area exclusively used for the industry’s most modern 
final inspection . . . the pipe is moved to the loading area 
on canvas covered, sponge-rubber padded skids . . . long 
enough so that the applied coatings have more than enough 
time to properly cool, to prevent any thinning out or 
damage in handling and loading. 


COATING AND WRAPPING-IN-TRANSIT =~ = permits stop-off for 
processing or storage at St. Louis without freight penalty. 
When you ship through the St. Louis gateway, you enjoy 
“through freight rates” instead of the higher combination 
rates generally used. 


New Catalogue 
just off the press 
. . . Write for 
copy. 






Gateway to the 
Southwest and West 








—C a acdard pipeprotection i1aCe 


3000 South Brentwood Bivd. e St. Louis 17, Missouri 
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two output binding posts, which are 
connected to the meter used for ob. 
servations; a four position rotary 
type range switch, one position being 
used for the 0-.01, 0-.1, and 0-1 volt 
ranges of the meter, one position for 
the 0-10 and 0-100 ranges of the 
meter, and either of the remaining 
two positions for zero adjustment; a 
knob that operates a potentiometer 
used for grid bias control in the first 
stage for zero adjustment, and a push 
button type on-off switch. The instru- 
ment is not manufactured commer. 
cially but may be easily constructed 
by a competent workman. 








List of parts for vacuum tube voltmeter 


No. of 
Pieces 





1 Resistor, 6000 ohm—Ohmite 
1 Resistor, 200 ohm URW-023 
2 Resistor, 1 meg + or — 1 percent akra—ohm wire 


wound 
Resistor, 150,000 ohm + or — 5 per cent—1 watt 
Resistor, 15,000 ohm + or — 5 per cent—1 watt 


Resistor, 10,000 ohm + or — 5 per cent—1 watt 
Resistor, 510,000 ohm + or — 5 per cent—1 watt 
Condenser, 0.1 micro-farad—400 volt— paper 
Potentiometer, 20,000 ohm—10-turn Helipot 
Switch, on-off Ip., It., push button type 

Switch, 4 position—2 circuit 

Tubes, 1LY RCA—shielded 

Tube, 3A4 RCA—shielded 

Batteries, 30 volt—#413 

Batteries, 22.5 volt—#412 

Batteries, 1.5 volt—TE 

Batteries, 45 volt—#Z30N X 

Batteries, 7.5 volt—#5540 

Batteries, 1.5 volt—4FH 
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On the Texas Eastern system, the 
first experience with these meters was 
during a corrosion survey on a 39 
mile, 20-in. high pressure natural gas 
line terminating in South Philadel- 
phia. This line traverses areas in 
which the corrosion problems are pre- 
dominately due to stray railway cur- 
rents. The use of the meters, and Dr. 
Pearson’s network method of analy- 
sis, resulted in obtaining valuable data 
more accurately and economically 
than could have been obtained by 
other known methods. 

Since that time the meters have 
been in constant use on the easter 
end of the Texas Eastern system, no- 
tably on extensive surveys recently 
completed in eastern New Jersey and 
New York City areas. These surveys 
were conducted in cooperation with 
operators of other pipe lines, cable, 
and railway systems. The complexity 
of the electrical network created by the 
presence of these various structures, 
and the extremely wide area covered 
by stray currents from various rail: 
way systems presented problems, the 
solution of which were greatly simpli: 
fied by the use of the Susquehanna 
meter and vacuum tube voltmeter. | 

Information for this article is being 
published with the kind permission 
and assistance of R. F. Hadley. Sus 
quehanna Pipe Line Company. who's 
well known for his valuable contribu- 
tions to corrosion control. ° 
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ie Parsons 250 Trenchliner sets a 
fast pipeline pace . . . excavates 1/2 to 3% cu. 
yards per minute, depending on materials, depth 
and width requirements. 30 digging feeds, from 
3.8 inches to 9 feet per minute, provide maximum 
digging efficiency in all materials short of solid 
rock. You get clean-bottom, smooth-wall trenches 
16 to 42 inches wide ... up to 122 feet deep. 


What's more, the 250 Trenchliner maintains 
steady, high-speed schedules and assures lowest 
operating costs because every assembly is extra- 
heavy duty . .. from its husky, fast-cleaning 
buckets, to the rigid arch-type frame that keeps 
digging boom precision-aligned. Safety over- 
load clutch protects operating machinery from 
shock-loads. 3-point frame suspension maintains 
equal weight distribution on uneven ground, 
keeps twists and strains from main frame. All 
add up to trouble-free operation, more feet of 
pipeline trench per day, at lowest cost per 
foot, with Parsons heavy-duty 250 Trenchliner. 


PARSONS COMPANY, Newton, lowa 
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Ir isn’t only the big transcontinental 
pipe lines that present challenging 
problems to the engineers. Sometimes 
it is almost as difficult to design, con- 
struct, and operate a short line 
through a populous suburban or city 
area, as it is to snake a super inch 
across the country. Sometimes, also, 
the nature of the traffic in which the 
line is engaged, rather than its size 
and length, is the thing that adds to 
the complexity of operation. Take, for 
example, Standard of California’s 
products line from El Segundo refin- 
ery to Culver City. This is a mere 10- 
mile stretch but it is an interesting one 
because of the movement involved. 
The line was built from 6-in., 18.97- 
ib, seamless welded pipe, and its func- 
tion is to move gasoline—two grades 
—from the refinery to a receiving sta- 
tion adjacent to a rich marketing area. 
At the refinery end, a short distance 
from the Pacific Ocean, the line starts 
off at an elevation of 120 ft, reaches 
its highest point, 385 ft, in the Ingle- 
wood oil field, and drops back to an 
even 100 ft at Culver City terminal. 
It crosses the Los Angeles airport 
where it is installed in a 12-in. casing 
under the main runways and taxiways, 


Short Line May Also 
Present Complex Operations 


and in general is buried to a depth of 
5 ft. North of the airport, the line is 
in Sepulveda Boulevard (a heavily 
travelled highway) for 2 miles and 
thence crosses into Inglewood fields. 
At El Segundo, gasoline is pumped 
into the line by a motor-driven centri- 
fugal pump capable of delivering 185- 
psi pressure. The line is equipped with 
two strainers and two meters, and a 
telemeter instrument transmits the 
pumping rate in barrels per hour to 
the Northam office, some 25 miles 
away. At the Culver City end, a back- 
pressure regulator holds a pressure of 
60 psi against the line. Thereafter the 
gasoline passes through a filter (hay 
tank), then through the strainers, and 
finally to the receiving tanks. Because 
of the meter set-up, only two receiving 
tanks are required although two dif- 
ferent commodities are being handled. 
Ordinarily each commodity requires 
two tanks—one to receive while the 
other is being delivered from receiving 
tanks. Trucks are loaded by gravity. 
The pressures on either side of the 
hay tank and the strainer are indi- 
cated by differential pressure gages 


so that the extent to which blocking is 


taking place is quickly and easily de- 





























souri state line near St. Joseph. 


M&M Bldg. 





Gnd. Yow. on 
PLATTE PIPE LINE 


Rumsey Brothers will construct 100 miles of 20-inch for Platte Pipe 
Line Co. from Marysville, Kansas, to a point approaching the Mis- 


the 


We appreciate the distinction of being assigned to one of the 
big lines—but on any size line Rumsey Brothers combine sound engi- 
neering, carefully trained crews, modern equipment, and many years’ 
experience to make certain that the job is done right. 


RUMSEY BROS. PIPELINE 


CONSTRUCTION COMPANY 
HOUSTON, TEXAS 
Branch Office: 4039 North Broadway, Wichita, Kansas—Phone 3-7688 


PReston 0423 
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termined. A colorimeter and a gravit. 
ometer are employed to indicate the 
arrival of the new commodity when 
changing over from one to the other 
and here, as at El Segundo, the pump- 
ing rate in barrels per hours is also 
transmitted to the Northam station by 
means of a telemeter. An auxiliary 
tank is also available for calibration 
of the meters, the fluid being diverted 
through a meter into the measuring 
tank and there being gaged in the 
usual manner. Calibration of each 
meter takes place approximately once 
a month. 

In order to prevent the formation 
of rust in the line,.a corrosion inhibi- 
tor, consisting of a mixture of caustic 
soda, sodium nitrite, and water, is in- 
jected into the gasoline stream at E] 
Segundo at a rate of 0.5 gal a min. 
Prior to starting up the line, it was 
tested with water at 1500 psi pressure, 
This, of course, caused some rusting 
to take place and during the first few 
months of operation, the accumulated 
rust along with the mill scale in the 
line was slowly removed by the rust 
inhibitor and by line scraping. Wire 
brush scrapers were run through 
about once a week until there was no 
longer any trace of rust. The tangible 
and totally beneficial effect of this 
was that the flow rate increased from 
500 bbl per hour to 535- 540 bbl per 
hour, which indicates a present “C” 
value of 160 for the coefficient of 
roughness. 


The last 114 miles of the line at the 
Culver City end drops from an eleva- 
tion of 385 ft to 100 ft. The back 
pressure regulator, to which reference 
has already been made, holds this sec- 
tion of the line nearly full when 
pumping and prevents any run-in 
from the hillside that would interfere 
with the accuracy of the shipments 
versus receipts balance. When chang: 
ing commodities, the dispatcher noli- 
fies the Culver City operator of the 
approximate time of arrival of the 
new stock. A few minutes before it is 
due, thus, the operator takes his stand 
by the meter set-up and closely ob- 
serves the colorimeter and gravitom- 
eter. When the color and gravity show 
that the new stream has arrived, it is 
then switched to the proper tank. 

A similar products line to the one 
described here connects El Segundo 
refinery with Newmark station, near 
Montebello. This is an 8-in. line about 
23 miles long. It is equipped at the 
terminals in practically the same way 
as the Culver City line but is of 
greater capacity. It was designed for 
about 1000 bbl an hour, and has been 
in operation with a new pipe line and 
metering facilities since 1948. * * * 
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A 1000-MILE multi-channel micro- 
wave relay system, extending from 
Longview, Texas, to Lima, Ohio, has 
been installed by Motorola, Inc. and 
is in operation for the Mid-Valley 
Pipeline Company. 

The communications network, 
jointly owned by the Standard Oil 
Company of Ohio and the Sun Oil 
Company, employs carrier frequen- 
cies in the 6575-6875 megacycle range 
and will provide a high level of re- 
liable communications from end to 
end, Motorola, along with Sohio’s C. 
B. Lester and Sun Oil’s Charles Bur- 
gess designed the $800,000 network. 

Microwave relay systems such as 
this Mid-Valley installation make 
maximum use of those characteristics 
peculiar to the higher part of the ra- 
dio frequency spectrum. Because these 
frequencies exhibit phenomena simi- 
lar to those of visible light, diffrac- 
tion, refraction, and reflection, they 
can be focused and pointed at a dis- 
tant object. The relaying of these RF 
carrier beams upon which are super- 
imposed subchannel signals, results 
in the formation of a point-to-point 
radio communications network — a 
microwave relay system. 

Onto the carrier wave of the Mid- 
Valley system are impressed signals 
from: 

1, Two-voice frequency circuits as- 
signed to party-line dial-tele- 
phone. 

2. Three-voice frequency circuits 
assigned to private-line dial-tele- 
phones. 

3. One party-line teletype circuit, 
an 

4. Two circuits for VHF drop-off 
communications with Mid-Val- 
ley 2-way radio equipped cars 
and trucks. 

Additional circuits are available for 
uture requirements. The network in- 
cludes 36 repeater stations spaced 14 
to 37 miles apart. Starting at the Long- 
view, Texas, terminal, the line runs 
fast to near Haynesville, Louisiana, to 

ayersville, Mississippi, northeast to 
Abbeville, Mississippi; Denver, Ten- 

*Motorola, Inc. 


New Microwave Relay System 


Mid-Valley Pipeline’s 1000-mile installation employs 
carrier frequencies in the 6575-6875-megacycle range 


DALE SAMUELSON* 
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nessee; Clarkson, Kentucky; to near 
Cincinnati, Ohio, and to Lima as it 
follows the pipe line. Fig. 1 is a map 
of the route. 


Industrial Applications 


Long, cross-country pipe line com- 
panies are finding microwave relay 
systems particularly well-suited for 
their day-to-day communications re- 
quirements. This results primarily 
from the combination of physical de- 
sign of pipe lines, and their need for 
continuous and reliable communica- 
tions to and from terminal points and 
between major pumping stations 
along the route to facilitate safe, even 
flow of gas or oil. 

For those who move liquid fuels 
by this method, the establishment of 
a reliable communications network 
long has been a major consideration. 
The status of the entire flow, including 
volume, pressure, and delivery rate, 
must be known and coordinated from 
numerous central points. Any desired 
change of flow must be instigated al- 
most simultaneously from many 
points. As a result, reliable communi- 
cations along a line are indispensible. 

Railroads and other types of indus- 
try are also buying or seriously con- 
sidering microwave relay for very 
similar reasons. The Mid-Valley sys- 
tem uses standard Motorola equip- 
ment built for general industrial us- 
age. 


Microwave Advantages 


Microwave relay systems are par- 
ticularly reliable because of relative 
freedom from weather problems. Mi- 
crowave propagation characteristics 
allow satisfactory systems operation 
even in the severest weather. The com- 
pact microwave relay equipments in- 
corporate highly efficient automatic 
de-icing facilities to rid the radiation 
elements of even the heaviest ice for- 
mations. 

Microwave frequencies are com- 
pletely free from the effects of static 
and skip-distance interference. Exten- 
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FIG. 1. Map of Mid-Valley route. 
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FIG. 2. Typical channel utilization. 
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sive tests show superior performance 
in fidelity, constant signal levels, and 
freedom for channelizing when com- 
pared to land line or low frequency 
radio circuits. Voice, telegraph, tele- 
type, and other intelligence can be 
multiplexed over one microwave re- 
lay, as shown by the typical break- 
down, Fig. 2. 

Microwave relay frequencies pro- 
vide marked expanded bandwidths for 
complex signal communications. As 
the same frequency can be used over 
and over again in different locations, 
or in different directions from the 
same location, there is a practically 
unlimited supply of communications 
channels. 

Each repeater station incorporates 


equipment with which the microwave 
radiation, carrying subcarrier intelli- 
gence signals, is demodulated, re-am- 
plified, and transmitted on along the 
route. Fig. 3 gives a visual descrip- 
tion of the make-up of such a system. 


The Motorola System 


The single antenna for both trans- 
mission and demodulation, and the 
45-deg flat passive reflectors on the 
top of the towers of Mid-Valley’s mi- 
crowave communications system were 
first used by Motorola in practical sys- 
tems, As shown in Fig. 4, the antenna 
and all electrical equipment are placed 
on the ground and easily accessible 
for servicing. 

The passive tower-top reflector, a 


special sheet of reinforced metal per. 
forated to reduce wind resistance, has 
no cable, waveguide, or other electrj- 
cal connection to the ground-level in- 
stallation. The reflector requires no 
further adjustment after initial tower. 
top installation and orientation is 
completed. 

On top of each housing is mounted 
an integrated waveguide-horn and 40. 
in. paraboloid reflector. At the iermi- 
nal stations a single parabolic reflec. 
tor projects the microwave beam, with 
a 314-deg angle, to the flat passive 
reflector to be re-directed horizontall 
toward the tower of the first relay sta- 
tion, probably 20 miles or so away. 
The beam striking an intervening re- 
flector is cast downward to a para- 
bolic reflector assembly beneath. it. 
(Refer again to Fig. 3.). 

Two outdoor weatherproof alum- 
inum housings containing the “radio 
frequency” stages are installed, along 
with. other necessary equipment, at 
each microwave relay point. Fig. 5 
shows a typical Mid-Valley repeater 
station. At some sites the RF cabinets 
are erected within specially-designed 
walled-in patios built into the station 
houses. The beam is amplified, and re- 
transmitted from the antenna of the 
second RF housing to the reflector 
above, and then on its way again to 
the next relay station. This process 
continues until the beam, and the sig- 
nals impressed on it, arrive at the 
terminal point or other desired inter- 
mediate station. 

A microwave-controlled VHF trans- 
mitter and receiver unit for mobile 
communications is mounted on each 
relay station tower along the Mid-Val- 
ley system. The network is divided 
into seven sections for mobile com- 
munications, any one or more of 





FIG. 3. Block diagram of microwave system. 
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FIG. 4. Microwave tower. 








which may be activated at one time. 
The transmitted signals move over 
the microwave carrier to all the re- 
peater stations within the desired sec- 
tion where these signals are superim- 
posed on carrier waves of the Mid- 
Valley mobile FM 2-way radio fre- 


quency. 
























Automatic Standby 


Complete automatic switchover 
standby equipment including separate 
cabinets and power supplies is incor- 
porated in the microwave relay sys- 
tems to provide absolute circuit reli- 
ability. RF housings are constructed 
to include two complete transmitter- 
demodulator units, one for regular op- 
eration, one for emergencies. Fig. 6 
shows a close-up of the standby por- 
tion of one of the RF housings along 
the Mid-Valley system. 
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Sensing circuits built into the equip- 
ment can recognize a failure of any 
tube or component and automatically 
switch over to the standby gear pro- 
viding maximum continuity of com- 
munciations. Fig. 7 shows the standby 
section of the control and power sup- 
ply equipment. 


Frequency Choice 
The frequency range of 6575-6875 


me was chosen by the manufacturer 
as a result of extensive field tests and 
lengthy analysis of recent propaga- 
tion studies, particularly those con- 
ducted by the federal agencies. 

These facts were taken into consid- 
eration in making the selection: 

1. The range had to be high enough 
to use compact, high-gain antennas 
adaptable to efficient de-icing, and di- 
rective enough to be relatively free 
from mutual interference effects with 
nearby systems. 

2. Radio frequencies in the 6700- 
megacycle band can be conducted by 
rigid waveguide, rather than by coax- 
ial cables required by lower VHF fre- 
quencies. 

3. Waveguides in Motorola equip- 
ment have a cut-off frequency of 4300 
me, another major feature because 
all stray transmissions on lower fre- 
quencies are unable to penetrate the 
demodulator. 

4. Choice of the 6000 megacycle 
band provides opportunity to obtain 
maximum advantage of the excellent 
Klystron tube characteristics, partic- 
ularly with respect to long life and 
low cost maintenance. 


Subcarrier Multiplex 


Subcarrier multiplex microwave re- 
lay is selected for industrial commun- 
ications systems for a number of rea- 
sons besides its ability to overcome 
the inherent weaknesses associated 
with land line communications. 


FIG. 5. Typical Mid-Valley repeater station. 
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Frequency response characteristics, 
signal-to-noise ratio, and output levels 
of subcarrier multiplex microwave 
transmission are nearly constant, 
while land line characteristics, for in- 
stance, vary greatly from day to day 
due to line impedance variations, in- 
duced voltages, and various types of 
leakage. 

On Mid-Valley’s network, with a 
frequency band 10 megacycles wide, 
the subcarrier channels are continu- 
ously multiplexed so that many mes- 
sages or control circuits function si- 
multaneously without interference 
from each other. 

Research by Motorola microwave 
engineers has shown that double-FM 
subcarrier multiplex is ideal for pri- 
vate systems that require 10 basic 
communications channels or less. 
Structure of the subcarrier transmit- 
ters and receivers is comparatively 
simple, party line usage is flexible, 
channels can be dropped and rein- 
serted with ease, and the cost of the 
equipment is comparatively low. Fig. 
8 is a block diagram of the multiplex 
unit. Because of the improvement ra- 
tio introduced by the Motorola FM 
Multiplex system, a superior signal- 
to-noise ratio is achieved. 


Double Frequency Modulation 

Motorola equipment incorporates a 
double frequency-modulation system 
in which each input voice channel fre- 
quency-modulates an individual sub- 
carrier transmitter on a frequency in 
the 120-kc to l-me range. 

Each miniature plug-in subcarrier 
transmitter employs two double triode 
tubes, both 6SL7’s. One triode is a 
voice limiter, another is an oscillator, 
the third is a frequency modulator, 
and the fourth is a cathode follower. 

The output of these subcarrier 
transmitters is collected into one video 
cable, which in turn connects to the 








transmitter klystron to produce the 
modulated carrier. Wide band devia- 
tion of + 5 me for 100 per cent is 
standard. 

At a relay point, the microwave de- 
modulating unit, equipped with a dis- 
criminator, recovers the subcarrier 
frequencies. This video signal then is 
applied to modulate the transmitter 
directly in the case of a repeater sta- 
tion, or can be applied to the subcar- 
rier receivers for complete audio de- 
tection at the terminal station. 

The subcarrier circuits detect the 
FM signals with conventional limiters 
and discriminators capable of recov- 
ering voice frequencies with unusually 
excellent quality of reproduction. 


System Performance 

The Motorola microwave relay sys- 
tem has the inherent ability to con- 
centrate its energy field into a narrow 
path and direct it with very high 
power effect to a distant point. 

Motorola research and extensive 
practical experience substantiates the 
theory that the maximum signal-to- 
noise ratio is most economically 
gained with an optimum compromise 
between beam width, RF power, and 
demodulator sensitivity. In building 
high-gain antennas it is vital to select 
a beam angle wide enough to avoid 
excessively rigid tower stability re- 
quirements, and still directive enough 
to attain adequate signal-to-noise ra- 





FIG. 6. Standby portion of RF hous- 
ing along system. 


practical economics of RF system de- 
sign. 

The system is designed to allow easy 
and economic future addition of tele- 
metering and supervisory control cir- 
cuits. With the incorporation of these 
circuits the positions of all switches, 


FIG. 7. Standby section of control 
and power supply equipment. 


of all important meters can be dis- 
played at any or all dispatch points. 
The remotely controlled system will 
be able, then, to provide for adjust- 
ment and operation of any number of 
valves, switches, or other unattended 
devices by simply activating the . 


































































































tios with full consideration of the signals, and valves, and the readings __ per circuits. * 
FIG. 8. Block diagram multiplex unit. 
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HILL, HUBBELL 
Announces 


A New Pipe Protection Plant 
in the Chicago Area 


Hill, Hubbell’s new steel pipe coating and wrapping plant, lo- 
cated in Hammond, Indiana, will begin operation June 15, 1951. 












This central location is in the heart of the vast mid-western 
steel pipe producing area which includes East Chicago, Gary, 
Indiana Harbor, Milwaukee and South Chicago. 





Customers in the west and southwest can now take advan- 
tage of the Hill, Hubbell process with faster deliveries. 





Our new facilities will include ‘‘stop-over privileges” for pipe 
to be coated and wrapped in transit on minimum freight rates. 





The new plant has ample space for storage of pipe to be 
coated and wrapped as you need it. 





If you'd like to know more about this new plant, and the ad- 
vantages of factory coated pipe, please write — 


sabe! 


Headquarters: 3091 Mayfield Road, Cleveland 18, Ohio 
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USE OF PERMANENT 
PIPE REPAIR CLAMPS 


Tue maintenance of pipe lines, both 
gathering and transmission lines, has 
always been important. The action of 
erosion and corrosion upon exposed 
pipe lines is too well known to require 
more than a mention. Injury to pipe 
lines is fairly frequent as well. What- 
ever the cause a leaking pipe line is 
unsatisfactory. All companies know 
this and have expert crews for the 
purpose of keeping up a high standard 
of efficiency. 
Under present conditions, however, 
a new factor enters the situation, The 
scarcity of pipe fittings. and coup- 
lings, the extraordinarily high price 
when they can be procured, and the 
delays in getting them all present a 
real maintenance problem. Following 
the same line of reasoning, the use of 
well designed permanent pipe repair 
clamps becomes even more of an ezon- 
omy than it has been in the past. 
There probably isn’t a maintenance 
man in the country who has not used 
an emergency pipe clamp*. Made of 
malleable iron with heavy cadmium 
plated bolts and pressure distributing 
gaskets, it is used to seal pits and rust 
holes. Of the same design, but ap- 
proximately twice the length, for 
splits in pipe, is the pipe line clamp. 
For the same use, but where long 
range permanence is secondary and 
an even greater economy is desirable, 
the pressed steel economy clamp has 
achieved a very wide usage. An ac- 
companying illustration shows the 
true forming, the handy lugs that fa- 
cilitate the free swing to the wrench 
in applying, and the electroplated 
bolts. In ordinary use cone plug gas- 
kets are provided for the narrow style 
and strip gaskets for the wide pattern. 
One other leak common to pipe 
lines deserves attention. That is the 
leak in the thread of couplings or col- 
lars. The collar leak clamp takes care 
of this condition. The ample size of 
the gaskets, the design of the gasket 
container rings (to prevent extru- 
sion), and the simple application of 
compression bolts, which are ade- 
quate in size and plated to resist rust, 
all are features of this equipment. 
kkk 


*“Skinner-Seal” product by M. B. Skinner 
Company. 


FIG. 1. Emergency pipe clamp; FIG. 2. 
Pipe line clamp: FIGS. 3 and 4. 
Pressed steel economy clamp, wide 
and narrow, respectively; FIG. 5. Col- 
lar leak clamp. 
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West Coast Line Will 
Transport Viscous Crude 


General Petroleum Corporation 
Los Angeles, California, has awarded 
a construction contract in excess of 
$2,000,000 to the Bechtel Corporation 
for the salvage of its 38-year old 
Mojave pipe line and for the line’s 
reinstallation at San Ardo in north. 
ern California. 

George Supple, General Petroleum’s 
vice president and director of pipe 
line, in announcing the contract, ex- 
plained that the new San Ardo line 
will for the first time provide an eco- 
nomical means of transporting the 
heavy and highly viscous crude oil 
found in the field, which has been 
largely shut in since its discovery in 
1947. 

“The current high military require- 
ments in the West provided a stimu- 
lus for General Petroleum to build this 
new line which incorporates some 
unique engineering features,” Supple 
said. The sticky San Ardo crude oil, 
heretofore impossible to move by or- 
dinary pipe lines, will be made to flow 
by the use of two devices. First, it will 
be blended with a light petroleum 
product brought to the field for the 
purpose, and, second, it will be heated 
to over 170 F. 

Under the new contract, Bechtel 
will take up 43 miles of 8-in. pipe, 
originally laid in 1913 to connect Gen- 
eral Petroleum’s Lebec refinery high 
in the Tehachapi Mountains with the 
Mojave refueling station of the Santa 
Fe Railway. 

The pipe will be cleaned and pre- 
pared for welding at a plant in San 
Miguel, California. It will be re-laid 
in a 40-mile direct line between the 
San Ardo field and the sea and will 
be in operation about June 1. 

The shift of Santa Fe’s engines 
from’ steam to diesel had made the 
Mojave line unnecessary, Supple ex- 
plained. The new diesel engines can 
carry enough fuel from Los Angeles 
to cross the eastern California deserts 
without re-fueling. 

Paralleling the 8-in. line at San 
Ardo will be a smaller line, which 
will carry the light petroleum product 
to be blended with the San Ardo 
crude oil. When the “flow-ability” of 
the San Ardo crude oil has been i 
proved enough by blending and heat- 
ing, it will be pumped to a marine 
loading plant at Estero Bay to be 
taken away by tankers. 

Three steam-powered and one elec: 
tric pumping stations will be erected 
along the 40-mile pipe line route. The 
steam pumps have also been salvage 
from the old Mojave line. Each station 
will have facilities for re-heating the 
oil as it passes through. 
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Moving liquids through the world’s vast network of pipelines 
requires the service of thoroughly reliable and efficient pumps 
... proven pumps that will perform their task continuously, 24 
hours a day. 


That’s why Ingersoll-Rand “RT” pumps are used so exten- 
sively for pipeline service. These are heavy-duty units having 
the stamina to stay on the job with a minimum of attention. 
Carefully designed impellers and large, smooth liquid passages 
assure high sustained hydraulic efficiency and low power costs. 





As an added feature, “RT’’ pumps can be equipped with the 
Cameron Shaft-Seal which replaces conventional stuffing-box 
packing and practically eliminates stuffing-box maintenance. 


An Ingersoll-Rand engineer will be glad to help you with 
your pumping problems. Be sure and ask him for a copy of 
Catalog 7148 describing “RT” pumps. 


Ing ersoll-Rand 


CAMERON PUMP DIVISION 449-10 
11 BROADWAY, NEW YORK 4, N. Y. 


Since 1860... Pioneering in the development of better pumps. 
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The tremendous growth of the natural 
gas industry and its dynamic rise in 
importance in residential, industrial, 
and commercial fields is stimulating 
an ever-increasing interest in this pop- 
ular fuel. A reflection of this growing 
importance is seen in the record at- 
tendance of more than 1000 delegates 
at the Spring meeting of the Natural 
Gas Department of the American Gas 
\ssociation being held at the Hotel 
Baker, Dallas, Texas, May 7 and 8. 


The advent of natural gas in new 
territories served by manufactured 
and mixed gas has created new con- 
cepts and problems. Regulations, ma- 
terials, research, public relations, stor- 
age, and communications are a few of 
the phases of natural gas operations 
that are strong in the minds of gas 
utility executives today. The program 
committee for the spring confer- 
ence, under the guidance of Elmer F. 
Schmidt, vice president, Lone Star 
Gas Company, Dallas, Texas, and 
chairman of the conference program 
committee, has enrolled a cast of 
speakers and discussion leaders well 
qualified to ably present these and 
other pertinent subjects to the dele- 
cates in an illuminating and profitable 
manner. 

C. E. Bennett, vice president of 
AGA, and president of the Manufac- 
turers Light and Heat Company, Pitts- 
burgh, is chairman of the AGA Nat- 
ural Gas Department and will preside 
at the general sessions at the confer- 
ence. Bennett will give the opening re- 
marks at the general session on Mon- 
day morning and will be followed by 
the Mayor of Dallas, who will wel- 
come delegates to the city. D. A. Hul- 
cy, president of AGA, and president 
of the Lone Star Gas Company, will 
speak on “The Association and the 
Industry.” Steel plays an important 
role in the spread of the natural gas 
industry across the continent and in 
its daily operations. John E. Goble, 
president, National Tube Company, 
Pittsburgh, one of the nation’s largest 
fabricators of steel pipe, will inform 
delegates on the steel situation. 

Frank H. Lerch, Jr., president, Con- 
solidated Natural Gas Company, is 
well known in gas industry and finan- 
cial circles. From his key position in 
the direction of natural gas systems, 
he is splendidly qualified to talk on 
“Regulation and Legislation from the 
Management’s Viewpoint.” 

Research is playing a leading part 
in the development of the natural gas 
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Highlights of AGA Spring Meeting in Dallas 





D. A. Hulcy 


President, American Gas Association 
President, Lone Star Gas Company 


industry, and Elmer F. Schmidt, chair- 
man of the technical and research 
committee of AGA, has helped direct 
the projects under the gas industry’s 
accelerated research program that are 
devoted specifically to natural gas 
problems. He will outline these proj- 
ects at the general session on Monday. 

The Railroad Commission of Texas 
has been an active ally of the gas in- 
dustry in promoting conservation of 
natural gas and in endeavoring to ob- 
tain equitable treatment for the indus- 
try in regulation and supervision. Olin 
Culberson, chairman of the Texas 
Commission, will have some interest- 
ing viewpoints to offer at the Tuesday 
general session. Profiting by past ex- 
perience, the natural gas industry de- 
manded and obtained early represen- 
tation in Washington. An industry 
committee has an important voice in 
the defense picture. Bruce K. Brown, 
Deputy Administrator, Petroleum Ad- 
ministration for Defense, Washington, 
will talk on “Economy of Natural Gas 
in Defense Mobiliziation.” 


Another aspect of natural gas in re- 
lation to national defense will be pre- 
sented at the Tuesday morning session 
by Paul Kayser, president, El Paso 
Natural Gas Company, Houston. 

The postwar era has brought a tre- 
mendous growth in residential and in- 
dustrial customers to the West Coast 
utilities, necessitating the construction 
of great new natural gas transmission 
lines. One of these, a 500-mile line 
from the Arizona-California border 
to San Francisco Bay, is 34-in. in di- 
ameter, truly the “Biggest Inch.” 
James S. Moulton, vice president, Pa- 
cific Gas and Electric Company, San 
Francisco, will introduce a color mo- 
tion picture film featuring the con 
struction of this part of “The Biggest 
Inch” pipe line. 

Open meetings will be held both aft- 
ernoons under sponsorship of the 
transmission committee of the Natu: 
ral Gas Department. M. V. Burlir- 
game, Natural Gas Pipeline Company 
of America, Chicago, is chairman of 
this committee, and his program wil 
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present subjects of interest to almost 
every segment of the natural gas in- 
dustry. 

J. S. Quill, General Electric Com- 
pany, Schenectady, New York, and J. 
H. Eichelmann, El Paso Natural Gas 
Company, El Paso, Texas, will present 
the manufacturers’ and the operators 
views on gas turbines for compressor 
stations. J. S. Bailey, Continental Oil 
Company, Ponca City, Oklahoma, will 
discuss results from using pulsation 
dampeners in meter stations, and The 
Fluor Corporation has prepared a pa- 
per on the use of such dampeners in 
compressor station operation. 

Pipe line right-of-way maintenance 
is an important subject to be handled 
by Arthur W. Emerson, soil conserva- 
tion specialist with the U. S. Depart- 
ment of Agriculture. H. A. Rhodes, 
Transcontinental Gas Pipe Line Cor- 
poration, will describe “Modern Com- 
munications, the Nerve Center of Pipe 
Line Systems,” and A. A. Cullman, 
chairman, AGA Accounting Section, 
and assistant treasurer of Columbia 
Engineering Corporation, New York, 
will talk on some of the operating as- 
pects of gas storage accounting. 


To Apply Somastic to 
137 Miles Gas Line 


The H. C. Price Company of Bar- 
tlesville, Oklahoma, is making final 
preparations to appl Somastic coat- 
ing to 137 miles of large diameter 
pipe, which will be used in connection 
with the major expansion program re- 
cently announced by United Gas Pipe 
Line Company, Shreveport, Louisiana. 


This coating operation represents 
one of the largest ever undertaken by 
Price’s Somastic Division. It is esti- 
mated that more than 35,000,000 Ib 
of material will be required. 

The Price company will set up a 
new Somastic plant east of Morgan 
City, Louisiana, to facilitate the Unit- 
ed Gas undertaking. It will be under 
the supervision of R. P. White, Gulf 
Coast division manager, and Nelson 
VerSoy, plant superintendent. 

The 137 miles of pipe to be coated 
comprise a vital portion of the $112,- 
000,000 expansion program that the 
Federal Power Commission recently 
approved for United Gas. The 137 
miles will be laid through swampy 
tegions in south central Louisiana 
where the corrosion problem is par- 
ticular] y acute. 


The United Gas contract covers the 
application of a 9/16-in. Somastic 
coating to 12.3 miles of 14-in. and 
13.4 miles of 16-in.; a 5-in. coating 
to 21.1 miles of 20-in., 15.5 miles of 
20Y%-in., 24.6 miles of 24-in., 23.8 
miles of 26-in., and 26.3 miles of 30-in. 


Sinclair Installs Long Carrier Telephone System 


One of the longer industrial carrier 
telephone systems to be installed in 
the United States was completed re- 
cently by the Sinclair Pipe Line Com- 
pany in Independence, Kansas. It ex- 
tends from the company’s main office 
in Independence to a Sinclair division 
office in Fort Worth, Texas, a distance 
of approximately 450 miles. 

The equipment — a 9-B-1 three- 
channel long-haul carrier telephone 
system, consisting of two 3-channel 
terminals and two repeaters — was 
manufactured for the Sinclair Pipe 
Line Company by Federal Telephone 


and Radio Corporation, Clifton, New 
Jersey, manufacturing associate of the 
International Telephone and Tele- 
graph Corporation. 

The Federal carrier equipment, 
which was placed ‘on an existing pair 
of wires between Independence and 
Fort Worth, provides the Sinclair Pipe 
Line Company with three additional 
high-quality telephone channels. 

The Independence-Fort Worth in- 
stallation is part of an integrated com- 
munication system operated and main- 
tained by Sinclair in the middle and 
southwestern United States. 
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so°give many years additional service by receiving 
TASCO treatment. NATASCO protects the steel 


surface from all corrosion. Due to the increasing shortage of steel, 
and its rising cost, NATASCO service provides substantial savings. 


SAVES OIL 


Evaporation of volatile fractions and loss through leakage has 
accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks had been serviced 


by NAT ASCO. 


SAVES DOLLARS 





If you have added additional years of service life to your tanks 


and have eliminated loss by evaporation and leakage, you have 









added profits to your business. 
Wire, 
complete 


NATASCO can solve your corrosion 
problems. 


Write or Telephone for 
information on how 


HE COMPANY 
oe 


Lease Tank Service—West Texas Area: California Representative: 


Williams Construction Company 


Odessa, Texas 


To obtain more information on products advertised see page E-49 


Coast Contractors, Inc. 
2627 Atlantic Ave., Long Beach 6, Cal. 
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Only « ‘one run over bad pipe is necessary to thoroughly clean it with the 
Model “C” Cleaning and Priming Machine. 

This time-saving feature is possible because two transmissions are used. This 
gives the operator complete control of the ratio of forward speed of the machine 
and the r.p.m of the cleaning head. 


ECK THESE OTHER FEATURES | 


Perfect balance and lower center of eval: 
For pipe from 3” to the largest made 
: drive with individual speed reducers 
sd driving mechanism covered by guards 
, moving parts and friction points flame hardened 
ol base allowing handling of pipe one size 
ne “several sizes smaller than rated line travel ‘capacity 


‘CRUTCHER « ROLFS « CUMMINGS | INC. 


Pipe Line Equipment and Supplies 
HOUSTON, TEXAS TULSA, OKLAHOMA 


no Match ich for C-R-C Equipment PLUS C-R-C Service and Experience 















The American Petroleum Institute, 
Division of Transportation, is holding 
a products pipe line technology confer- 
ence in Atlanta, Georgia, May 21 to 
23. 

The conference will begin Monday 
morning with a symposium at 9 a.m. 
with J. W. De Groot, president, Tus- 
carora Oil Company, Ltd., presiding. 
Symposium topics will be: 





Monday 

Fire Protection Facilities for Pro- 
ducts Pipe Lines. 

(a) Experience in Terminal and 
Pipe Line Protection by J. P. West, 
Sohio Pipe Line Company, St. Louis, 
Missouri. 

(b) Description of Fog Foam In- 
stallation, H. C. Van Nouhuys, South- 
eastern Pipe Line Company, Atlanta, 
Georgia. 

Resume of - Filtering Practices, by 
M. J. Dabney, Plantation Pipe Line 
Company, Atlanta, Georgia. 

The Pipe Line Transportation and 
Storage of LP Gas, by David A. 
Roach, Phillips Petroleum Company, 
Bartlesville, Oklahoma. 


The afternoon session at 2 p.m. in 


API Division of Transportation to Hold Products Pipe Line Meet 


the same place will have the following 
topics and speakers: 

Conservation Characteristics of Va- 
rious Types of Petroleum Products 
Storage Tanks, by S. S. Smith, Shell 
‘Oil Company, New York. 

Products Pipe Line Scraping Oper- 
ations, by W. S. Schmidt and Allen 
Baxter, Keystone Pipe Line Company. 
Philadelphia, Pennsylvania. 

Conversion of Crude Pipe Lines to 
Products Service, by Earl W. Unruh, 


Sinclair Refining Company, New 


York. 


Tuesday 
A field trip is scheduled for Tues- 


day when members will leave the Bilt- 
more Hotel at 8 a.m. and return at 
D p.m. 

There will be bus transportation for 
those making the trip with scheduled 
stops at Plantation Pipe Line Com- 
pany and Southeastern Pipe Line 
Company stations at Chattahoochie, 
Bremen, and Doraville. The South- 
eastern Pipe Line Company has ar- 
ranged to put on a fog foam demon- 
stration at its Chattahoochie station. 

A nominal fee to defray transporta- 
tion and luncheon expense will be as- 


sessed each conferee making the field 
trip. at time of registration. 


Wednesday 

L. F. Scherer, assistant manager, 
construction and engineering, Texas 
Pipe Line Company, Houston, Texas, 
will be moderator for the Wednesday 
morning meeting, beginning at 9 a.m. 
in the same room. Panel members for 
a round table discussion include: 

J. G. Norton, Magnolia Pipe Line 
Company; W. S. Schmidt, Keystone 
Pipe Line Company; M. L. Barrett, 
Shell Oil Company; L. R. Williams, 
The Pure Oil Company; H. R. Hoyt, 
Great Lakes Pipe Line Company; F. 
Armstrong, Plantation Pipe Line Com- 
pany; J. S. Hendrickson, Sinclair Pipe 
Line Company, and J. W. Boyd, Phil- 
lips Petroleum Company. 

At the 2 o'clock afternoon session 
round table discussions will be held 
with members of the panel group on 
problems pertaining to products pipe 
line technology. There will also be an 
inspection trip through the Georgia 
Tech Hydraulics Laboratory and a 
review of cost accounting practices in 
the Plantation Pipe Line Company’s 
cost accounting office. 
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THERE IS NO SECRET TO PIPELINING: IT TAKES 


© Good Equipment 

e Experienced Personnel 
e Expert Supervision 
“We have what it takes” 


FULGHUM CONTRACTING CORP. 


Phone: Harrisburg 7-3331 





P. O. Box 1181, Harrisburg, Pa. 
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NEWS 


Texas Eastern Plans 
Microwave System 

Plans for one of the most extensive 
and modern microwave systems in the 
United States have been announced by 
Texas Eastern Transmission Corpora- 
tion, Shreveport, Louisiana. Designed 
to expedite the flow of natural gas 
from Louisiana and Texas fields to the 
highly industrial East, the system will 
employ pulse time modulation multi- 
plex equipment developed and manu- 
factured by Federal Telephone and 
Telegraph Corporation, Clifton, New 
Jersey, associate of International Tel- 
ephone and Telegraph Corporation. 
The installation of the equipment will 
also be handled by Federal. 

The route of the system will be from 
the company headquarters at Shreve- 
port, to Kosciusko, Mississippi, then 
along the route of the 30 in. pipe line 
now under construction to Connells- 
ville, Pennsylvania, and from there to 
the eastern terminal of the company’s 
lines at Linden, New Jersey—a dis- 
tance of approximately 1400 miles. 
This system will provide various com- 
munication facilities between Shreve- 
port, the pipe line compressor stations, 
and divisional offices along this route. 

Initially, it will be equipped for op- 
eration on eight voice channels, with 
provision for VHF mobile radio con- 
nection, dispatching, administrative, 
telemetering, and supervisory services. 
Should additional facilities be neces- 
sary, the system may be readily ex- 
panded to provide 23 channels. 

At 2000 megacycles de-icing heat- 
ers are not necessary for vertical para- 
boloids and rigidity requirements for 
towers are lessened. Other features 
include simple, common channeling 
units; independently operated repeat- 
er sections and simplified repeater 
drop and insert equipment. 

A survey of the 1400 mile route is 
now being undertaken to determine 
the best location for the microwave 
repeater stations. Upon the comple- 
tion of the survey, construction of mi- 
crowave towers and equipment hous- 
ing will proceed immediately. 


South Central Corrosion 
Engineers to Meet 

The annual meeting of South Cen- 
tral Region, National Association of 
Corrosion Engineers, will be held Oc- 
tober 18, 19, and 20 at Corpus Christi, 
Texas. George A. Mills of Central 
Power and Light Company, Corpus 
Christi, is general chairman of the 
meeting. Attendance of about 250 is 
indicated. 
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T. S. Johnston New President Interprovincial te 
T. S. Johnston, Toronto, Ontario, | West Indies. He later saw service in sta; 
Canada, formerly vice president of | Colombia, Ecuador and Peru in South wit 
Interprovincial Pipe Line Company, America. nov 
was elected president at a meeting of Early in 1945 he returned to Can- line 
directors recently. He succeeds Dr. ada as assistant manager of Imperial mis 
O. B. Hopkins, who did not stand for _Oil’s marine department, becoming Thi 
re-election as president because of | manager in December, 1945. In 1947 of 2 
duties he has assumed as director of | he was appointed assistant to Im- nat 
the Petroleum Division of the Depart- __ perial’s vice president in charge of Ten 
ment of Defense Production. transportation and supply and held jor 
Loren F. Kahle, Edmonton, was re- __ that post until the end of 1949 when Riv 
elected executive vice president and he became vice president of Interpro- ness 
F. G. Hall, president. vincial. is 
At the annual general meeting of heer 
the shareholders, which preceded the Promotions ing 
directors’ meeting, Dr. Hopkins said ) Elmer D pw tend 
Alberta crude oil has been steadily tch wr ha Se “a are 
moving through the company’s line eS ee, Missouri, for and 
te Se Service Pipe Line Company, has been 
and into its 1,800,000 barrel tankage . ted P hief divi P yi h énts 
at Superior. Loading of the first tank- Se ee out | 
- i ae q His headquarters will remain at Free- 
pected to take place there ian and his Suttnn wilt wibahit able 
about April 21, he said. bl for dist wate er vd line 
Directors elected at the annual the Mice 2 a Mar. 
ain wen: C. & Com, €. F. e Missouri and Illinois divisions un- : 
Sees der the guidance of chief oil dis- “ann 
Moore, D. R. A. Walker, J. R. White, tch ry H Tulsa, Okla- Mar: 
W. J. Wilkins, Dr. O. B. Hopkins, nw a ee a ee ners] 
F. G. Hall, T. S. Johnston and Loren eens ident 
F. Kahle. ; : > Roy E. Burgess has been made John 
In taking over his new duties as = administrative assistant in the Pipe enga; 
president, Mr. Johnston brings tothe —_ Line Division of H. C. Price Company, | 
job many years of experience in the _ Bartlesville, Oklahoma. He has been ber « 
oil industry. After graduation from office manager for Spread 2 the last socia 
college he began work with the Stand- _gix years tor o 
ard Shipping Company in 1928 and ; prese 
has been employed in oil transport > Otto Fillingame, for 23 years 4 Neill 
operations ever since. compressor station man in the New tion « 
In January, 1941, he became assist- Orleans district, has been transferred to sey 
ant manager of the marine depart- __ to the Shreveport district as chief en- comn 
ment of the Lago Oil and Transport _gineer at Rodessa station, by United In 
Company at Aruba in the Netherlands Gas Pipe Line Company. better 
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New Contracting 


Firm Organized 


Great interest has been evidenced in 
the petroleum and natural gas pipe 
line construction industry over the re- 
cent formal announcement of the or- 
ganization of a new firm of major pro- 

ortions. This firm, under the name 
of Western Pipe Line Constructors, 
Inc., is in effect a merger of the tal- 
ents and certain key personnel of two 
widely known concerns in the pipe 
line industry, Morrison Construction 
Company and H. C. Price Company. 

Western Pipe Line Constructors is 
headed up by James P. Neill, presi- 
dent, Charles S. LeNoir, vice presi- 
dent, and E. G. Morrison, secretary. 
The latter formerly was president of 
Morrison Construction Company of 


_ Austin, Texas, and Neill and LeNoir 


were, until recently, vice president and 
general superintendent of the Price 
Company. The firm has already pur- 
chasedwell over $2,000,000 worth of 
heavy construction equipment and has 
booked ‘construction contracts in ex- 


_ cess of $7,000,000. Two big-inch pipe 


line spreads are now in operation and 
the third spread is in the formulative 
stages and expected to be in operation 
within 30 days. The two spreads are 
now beginning work on a major pipe 
line project for Tennessee Gas Trans- 
mission Company of Houston, Texas. 
This project calls for the construction 
of approximately 120 miles of 30-inch 
natural gas pipe line in Kentucky and 
Tennessee, and also includes three ma- 
jor river crossings, namely the Duck 
River, the Buffalo River, and the Ten- 
nessee River. 

Headquarters for the company have 
been established in the Lockhart Build- 
ing at Austin, Texas. Spread superin- 
tendents now employed by the firm 
are W. B. Williams, R. L. McMillon, 
and Jack Hodges. These superintend- 
énts are also widely known through- 
out the industry and have a consider- 
able background of successful pipe 
line construction experience. George 
Marsh, formerly a partner of the ac- 
counting firm of Wade, Barton and 
Marsh, has resigned from this part- 
nership and been appointed vice pres- 
ident and treasurer of the new firm. 
John W. Foster, of Austin, has been 
engaged as general office manager. 

Western has become an active mem- 
ber of the Pipe Line Contractors As- 
sociation and E. G. Morrison, a direc- 
tor of the association, will retain his 
Present two-year directorship. J. P. 
Neill, having been active in the forma- 
lion of this association, will continue 
to serve as chairman of the program 
committee, 

In keeping with the trend towards 

ter stabilization of employee-em- 
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James P. Neill 


ployer relationship in the industry, 
plans have been made to institute a 
liberal employees profit sharing and 
pension plan together with group life 
and. health and accident insurance. 
Application for approval of the pen- 
sion plan has been filed with the Unit- 
ed States Treasury Department and is 
now awaiting approval. 


El Paso Natural is 
Installing Microwave 


Featuring some of the longest links 
between terminals ever used in a mi- 
crowave relay system, a 500-mile Phil- 
co communications system is being in- 
stalled for the El Paso Natural Gas 
Company. 

The new relay, which will run be- 
tween Fruitland, New Mexico, and a 
point in Arizona near the California 
border, is using microwave links that 
average 50 miles between mountain 
top sites. In microwave systems pre- 
viously installed, distances between 
relay stations have averaged 20-40 
miles, but in this installation several 
convenient mountain tops will be util- 
ized to make possible longer links be- 
tween repeaters or relay “booster” 
stations. | 


Microwave equipment for this in- 


stallation was developed in the Philco 
laboratories and can handle 24 simul- 
taneous telephone conversations or 
several hundred teletype or telemeter 
channels. 

Route survey and systems engineer- 
ing for the San Juan microwave in- 
stallation in New Mexico and Arizona 
was carried out by L. Duthie, com- 
munications engineer for the El Paso 
Natural Gas Company under the gen- 
eral supervision of Lon G. Wainman, 
superintendent of communications. 

Philco, pioneer in microwave re- 
lays since 1931, is providing equip- 
ment for nearly 10,000 miles of mi- 
crowave relay systems to industrial 
customers, including railroads, pipe 
lines, telephone, telegraph and tele- 
vision common carriers, utilities; and 
to several government departments. 

f 


E. C. Morrison 





Charles S. LeNoir 


United Gas Awards 


$25,000,000 Contract 


United Gas Pipe Line Company has 
awarded a $25,000,000 contract to 
Gulf Southern Contractors of Fort 
Worth, Texas, for construction work 
on approximately 1000 miles of nat- 
ural gas pipe lines. 

The construction work will be with- 
in the states of Texas, Louisiana, and 
Mississippi, according to M. A. Aber- 
nathy, United Gas vice president. 

Gulf Southern is a contracting 
group composed of Texas-Louisiana 
Contractors of Fort Worth; Oklahoma 
Contracting Company, Dallas; J. Ray 
McDermott and Company, Inc., New 
Orleans; and Morrison-Knudson 
Company, Inc., of Boise, Idaho. Rob- 
ert Thomas of Fort Worth heads up 
the contracting group. 

Pipe is now being shipped to yards 
for storage and coating. 

Award of pipe line construction 
work to Gulf Southern Contractors 
follows the letting of a contract re- 
cently to Brown & Root, Inc., of Hous- 
ton, covering various phases of engi- 
neering, construction, and other serv- 
ices on the project. 

The construction project was auth- 
orized under a certificate of public 
convenience and necessity issued by 
the Federal Power Commission to 
United Gas late in February. When 
completed the new facilities will pro- 
vide an initial increase in the capacity 
of the pipe line system of approxi- 
mately 920,000,000 cu ft of natural 
gas a day. Cost of the entire project 
is estimated to be $111,000,000. 

In addition to the new lines in Lou- 
isiana, Texas, and Mississippi, the con- 
struction program also provides for a 
20-in. line extending approximately 
15 miles into the Gulf of Mexico from 
the Louisiana coast. This line will tie 
in new reserves to United’s system 
from the Eugene Island area. Con- 
struction at an early date of addition- 
al lines to connect with other wells in 
the Gulf in the same general area is 
also contemplated. 
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ANNOUNCING the G-E{c 


specially designed|f 





Want the full story? 


Just off the press is a new booklet de- 
scribing in detail the features and ad- 
vantages of this great new G-E combus- 
tion gas turbine specially designed for 
gas pipeline pumping. Write now to 
Section 661-28 for your copy of Bul- 
letin GEA-5530. . 








—backed by 45 years of turbine leadership’ 
D-136 To obtain more information on products advertised see page E-49 THE PETROLEUM ENGINEER, Moy, 195] 





‘combustion GAS TURBINE 


Now—a complete, practical and reliable G-E prime mover 
for direct connection to high-efficiency centrifugal com- 


pressors—to help you cut gas pipeline pumping costs! 


Behind the development of this gas turbine is the engineer- 
ing, the experience, and the resources of General Electric 
—your assurance of reliability in operation. Ask your G-E 
‘tepresentative to discuss the application of the G-E gas- 
pipeline gas turbine to your operation. General Electric 


Company, Schenectady 5, N. Y. 


GENERAL 
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Here’s the story in brief! 


Rated 5000 hp, 5000 rpm, at 1000-foot altitude and 80 F 


ambient temperature. 


Permits simplified station layout and relatively small 
buildings to cut construction costs. 


Requires little or no make-up water, an important factor 
especially in desert country. 


Is entirely self-sustaining, using gas from the line as fuel. 


Readily lends itself to remote supervisory control, be- 
cause it is self-protecting and completely automatic in 
operation. 


Delivers up to 25 per cent extra horsepower, at no extra 
investment, in low ambient temperatures when demand 
for gas is greatest. 


Provides adjustable speed to handle variable flow and 
pressure ratio requirements, 


Is inherently suited for use with readily-available, high- 
efficiency centrifugal compressors. 


ELECTRIC 


661-28 
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Heavy Coatings for Transco Extensions 


Two important extensions of the 
Transcontinental Gas Pipe Line Cor- 
poration system will receive Somastic 
and Hevicote applications, according 
to an announcement by H. C. Price 
Company of Bartlesville, Oklahoma. 

The first of these extensions will re- 
quire the application of a 5-in. So- 
mastic coating to 10 miles of 26-inch 
and 4 miles of 24-inch pipe, plus a 
21%4-inch Hevicote application to the 
4 miles of 24-inch. The 26-inch pipe 
will be laid across Staten Island, New 
York, while the 24-inch line will go 
into the Narrows Crossing of the Hud- 


It is estimated that more than 40 
carloads of material will be required 
for the Hevicote application alone. 
This coating will be reinforced with 
one wrap of 2-in. by 2-in. 14-gage 
and one wrap of 1-in. by 18- in. gage 
galvanized wire and will weigh ap- 
proximately 200 lb per lineal ft. 

A second Transco extension to re- 
ceive Somastic coating is the 15 miles 
of 24-in., which will be laid. from the 
east side of the Hudson River to the 
Connecticut border. This line will con- 
nect with the Northeastern Gas Trans- 
mission Company system and help 
provide gas to New England. 





son River and supply gas to Brooklyn. 








31 Years Behind 
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PARKHILL 


Since 1920, Parkhill Truck Company has specialized in Pipe Stringing for the 
Oil, Gas and Pipe Line industries, working with contractors on many of the 
nation's most important jobs. The result is that Parkhill has the 


e “KNOW HOW’’... } 


gained through 31 years of broad experience under all seasonal, climatic 


and topographical conditions. 


® MODERN EQUIPMENT... 


carefully selected and field tested to meet all field conditions; in mountains 


or swamps, forests and deserts. 


© COMPLETE SERVICE... 


through the building of an organization of engineers, skilled workmen and 
trained crews for quick, safe, practical teamwork with contractors. 


Whether your job is a “Big Inch” or “Little Inch,” regardless of location . 
or terrain, you can depend upon Parkhill any time, any place you need 


a pipe stringing job. 


Operating under |.C.C. Permits in 47 States 


Roy F. PARKHILL 


PARK HILL 


TRUCK 


2000 E. Jasper St. 
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Quay MARTIN 


TRAP BRISCOE 


COMPAN Y 


TULSA, OKLAHOMA 


Phone 4-6159 
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Construction Begins On 
Phillips’ West Texas Line 


Actual construction of a new crude 
oil trunk line and gathering system 
is underway in the prolific Spraberry 
trend in West Texas, according to an 
announcement by K. S. Adams, presi- 
dent of Phillips Petroleum Company, 

These lines, to extend throughout 
the prospective producing territory of 
Midland, Glasscock, Reagan, and Up. 
ton counties, will be in a position to 
serve all production from this area, 
Although details of exact ownership 
have not been determined, it is con. 
templated that the pipe line wiil be a 
joint venture with Phillips the opera- 
tor. Cities Service Oil Company is ex. 
pected to have a substantial interest. 

The gathering system will tie in at 
Goldsmith, Texas, with Phillips pres. 
ent 12-in. main crude oil line to Bor- 
ger, Texas. This will enable the move- 
ment of additional oil to the com. 
pany’s refinery at Borger or to its 
refineries at Okmulgee, Oklahoma, 
and Kansas City, Kansas. At Midland, 
Texas, the system will tie into facili- 
ties in which Cities Service Oil Com- 
pany is part owner, namely the Basin 
Pipe Line, through which oil can be 
transported to Oklahoma, and the 
proposed West Texas-Gulf pipe line, 
through which oil can be moved to the 
Gulf Coast. 

Recent drilling indicates large re- 
serves throughout the trend in which 
Phillips has 18,280 acres of leases. 
Phillips also holds commitments from 
a number of large leaseholders to run 
their crude production. 


Texas Gas Reserves 
Good for 25 Years 


The Texas Railroad Commission 
has reported that Texas’ proved re- 
coverable gas reserves are equal to 
25 years supply at the 1950 rate of 
consumption. The report was based 
on an estimated 102,145 billion cubic 
feet of gas in Texas and a 1950 pro- 
duction of 4,024,184 million feet. Gas 
exported totaled 1,341,190 million 
cubic feet, compared with 421,306 
million in 1945. Proved recoverable 
reserves in Texas increased from 78, 
807 billion to 102,145 billion between 
1945 and 1950, amounting to 54.87 
per cent of the U.’S. total, the Com- 
mission estimated. 


Iraq Line Still in Progress 


Arabian Bechtel Corporation, 220 
Bush Street, San Francisco. Cali- 
fornia, is laying the 566-mile, 30-in. 
pipe line for Iraq Petroleum Com- 
pany from the Kirkuk field in north- 
ern Irag to Banias on the Mediterra- 
nean seaboard, Clark Rankin. Bechtel 
vice president, is project manager. 
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Pacific Gas and Electric Company 
plans construction of an 8-in. high 
pressure steel pipe line south from 
Salinas as far as King City, California, 
to bring natural gas to Chualar, Gon- 
zales, Soledad, Greenfield, King City, 
and customers close to the line else- 
where along the route. 

T. E. Ward, manager of P. G. and 
E’s Coast Valleys Division, Salinas, 
said the company has filed an applica- 
tion with the California Public Util- 
ities Commission asking authorization 
to build the line and to exercise fran- 
chises already granted the company 
by the communities. 

The project will cost an estimated 
$1,488,000. . 

P. G. and E. planned to extend na- 
tural gas service to King City immed- 
jately after World War II and ob- 
tained the necessary franchises, but 
until now has been prevented from 
proceeding with the project because 
it has been continuously unable to ob- 
tain pipe in the amount and sizes re- 
quired. The construction will require 
44 miles of 8-in. high-pressure steel 
pipe for-the transmission main and 
another 32 mi of 2, 3, and 4-in. diam- 
eter pipe for distribution lines. 

The company finally has obtained 





Pp. G. & E. Plans Expansion of System 


the major part of the pipe required 
and is prepared to begin construction, 
Ward said. A 9-acre site near Molus 
Spur, 414 miles north of Soledad, has 
been leased by the company for a pipe 
cleaning and wrapping yard. First 
shipments of 170,000 ft of pipe were 
scheduled to begin arriving at the 
Molus yard the last of April. 

P. G. and E. now supplies propane 
gas to customers in King City from a 
plant built in 1949. Rates for natural 
gas service in King City will be lower 
than those now charged for the pro- 
pane gas, Ward said. The proposed 
schedule of rates for the communities 
served by the new line is being pre- 
pared for submission to the Public 
Utilities Commission. 

The new line will extend southward 
from a connection with an existing 12- 
in. natural gas main at the P, G. and 
E. Buena Vista metering station two 
miles south of Salinas. The 12-in. line 
connects at the company’s Hollister 
compressor station with the 34-in. 
Super Inch main transporting Texas 
and New Mexico natural gas to North- 
ern California and the 20-in. main 
from Kettleman Hills to the com- 
pany’s Milpitas metering station near 
San Jose. 





Plan Facilities in West Virginia to Expand Storage 


United Fuel Gas Company, of 
Charleston, West Virginia, has asked 
the Federal Power Commission to au- 
thorize the construction of pipeline 
facilities in West Virginia designed 
to expand the company’s underground 
natural gas storage operations and 
transmission facilities to provide ca- 
pacity sufficiently flexible to meet the 
demands of its markets. 

The proposed facilities, to be sit- 
uated in Putnam and Kanawha coun- 
ties, include about 45 miles of natural 
gas transmission line; a 2640-hp com- 
pressor station with dehydration plant, 
auxiliary units, and appurtenant 
equipment; and the transfer of one 
1000-hp gas engine unit from United 
Fuel’s Walgrove compressor station 
to its Kanawha compressor station. 

Estimated total over-all capital cost 
of the project is $4,755,830, which 
would be financed by the issuance and 
sale of securities to United Fuel’s par- 
ent company, The Columbia Gas Sys- 
tem, Inc. ; 

United Fuel said it now has 10 stor- 
age pools in depleted gas fields near 
lls transmission lines and markets, 
and that it plans to acquire and acti- 
Vate three additional pools in Putnam 
and Kenawha counties. The applica- 
lion says that no new markets would 
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be served through the proposed facili- 
ties. 

United Fuel distributes natural gas 
at retail in West Virginia, Kentucky, 
and Ohio, and also sells gas at whole- 
sale to companies that operate in 
West Virginia, Kentucky, Pennsyl- 
vania, New York, Ohio, Virginia, and 
Maryland. 


Propose Small Line 


Central Kentucky Natural Gas Com- 
pany, of Charleston, West Virginia, 
has applied to the Federal Power Com- 
mission for authority to construct ap- 
proximately 18.6 miles of 1234-in. 
natural gas pipe line from Winchester 
to Lexington, Kentucky, 

The line, estimated to cost $700,000, 
would complete the looping of the 
company’s existing 10-in. line from 
Menifee to Lexington. 

The application says that the esti- 
mated maximum day operations of the 
company’s existing facilities is 37,- 
300,000 cu ft and the estimated maxi- 
mum day operations assuming com- 
pletion of the proposed. line, is 58,- 
230,000 cu ft, an increase of 20,930,- 
000 cu ft. 

The company said construction was 
necessary to meet requirements of its 


present customers during next winter. 
as 


Weld Inspection 
For Pipe Lines 


New equipment and services to pro- 
vide assurance of sound circumfer- 
ential welds during pipe line construc- 
tion are announced by Magnaflux Cor- 
poration, 5900 Northwest Highway, 
Chicago 31, Illinois. This is similar to 
the services used for several years by 
refineries and drillers. 

This Magnetic Particle Inspection 
method employs local magnetic leak- 
age caused by detrimental defects to 
attract and hold finely divided ferro- 
magnetic particles in a pattern on 
the weld surface. This powder pattern 
builds up as the weld is locally mag- 
netized with high amperage currents, 
to indicate the exact location, extent, 
and type of defect. The latest equip- 
ment and technique reveals detrimen- 
tal internal defects such as lack of 
penetration as well as surface cracks. 
Defects may be chipped out, rewelded, 
and reinspected without expensive cut- 
outs and consequent extra labor, it is 
stated. As the attraction of the par- 
ticles and the forming of a pattern is 
a visible phenomena on the weld sur- 
face visual inspection can be made si- 
multaneously with Magnaflux inspec- 
tion. Even on large diameter pipe all 
circumferential welds can be inspected 
up to a mile per day. 


Application for Sale 
Of Pipe Line Dismissed 


The Federal Power Commission has 
dismissed the application of State Line 
Gas Company, of Point Marion, Penn- 
sylvania, which sought authorization 
to abandon its natural gas pipe line 
system in Greene and Fayette coun- 
ties, Pennsylvania, by sale and trans- 
fer to The Peoples Natural Gas Com- 
pany, of Pittsburgh, Pennsylvania. 

The commission in a concurrent or- 
der dismissed an application by Peo- 
ples insofar as it sought authority to 
acquire the State Line facilities, Peo- 
ples’ application also asked the com- 
mission for a declaratory order that it 
either is or is not a “natural-gas com- 
pany” by reason of any operations in 
which it is now engaged or proposes 
to engage. 

The commission said it was dismiss- 
ing the part of the Peoples’ applica- 
tion relating to the acquisition of the 
State Line facilities without prejudice 
to any order or orders heretofore or 
hereafter entered by the FPC. 

In dismissing State Line’s applica- 
tion, the commission found that its 
facilities are not used in the trans- 
portation of natural gas in interstate 
commerce subject to FPC jurisdiction, 
nor for the sale of natural gas in in- 
terstate commerce for resale for ulti- 
mate public consumption. 
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> Midwestern Constructors, Inc., 
105 North Boulder, Tulsa, Oklahoma, 
has established central offices at De- 
catur, Illinois, to handle its several 
schedules for Texas Illinois Natural 
Gas Pipeline Company. M. T. Wilhite 
is general superintendent and A. T. 
Tolbert is in charge of the office. 

Schedule 11 consists of 100 miles 
of 30-in. from the Mississippi River 
near Chester, Illinois, to Effingham, 
[llinois. There are two spreads on this 
schedule. One has its field headquar- 
ters at DuQuoin, Illinois, with Everett 
Hart the superintendent, the other at 
Carlyle, Illinois, with John Work su- 
perintendent. : 

Schedule 12 is 100 miles of 30-in. 
from Effingham to Sibley, Illinois. 
Clif Simmons is superintendent and 
the field office is at Monticello, II- 
linois. 

Schedule 13 consists of 93 miles of 
30-in. from Sibley to Joliet, Illinois. 
The office is at Morris. Denver Frank- 
lin is superintendent. 

The crossing of the Illinois River 
near Morris has been completed. _ 

Installation of piping and certain 
additions are being made at three of 
Panhandle Eastern Pipe Line Com- 
pany’s compressor stations, all being 
about 10 per cent completed the mid- 
dle of April. At Tuscola, Illinois, 
F. C. Snavely is superintendent in 
charge of the work, and Morris D. 
Garey office manager. At Zionsville, 
Indiana, J. A. Bard is superintendent 
and O. J. Casaday office manager. At 
Edgerton Station, Earl S. Powell is 
superintendent and H. H. Voss office 
manager. The field office for this work 
is situated at Fort Wayne, Indiana. 


>» Anderson Brothers Construc- 
tion Company, 707 Drennan Street, 
Houston, Texas, has two spreads at 
work on 214 miles of 14-in. between 
Garwood, Texas, and Longville, 
Louisiana, for Trunkline Gas Supply 
Company. One spread has its head- 
quarters at Fairbanks, Texas, where 
Rusty Killingsworth is superintend- 
ent, the other at Silsbee, Texas, where 
Dick Jernigan is superintendent. 

Another section for Trunkline is 
180 miles between Oak Grove, Louisi- 
ana, and Senatobia, Mississippi. With 
117 miles to go this work has shut 
down due to weather and lack of pipe 
but is expected to get under way again 
this month. 

Contracted with Tennessee Gas 
Transmission Company are 90 miles 
of 30-in. between Drew and Holly, 
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Mississippi. This work is scheduled 
to begin in May. Also for Tennessee, 
68 miles of 30-in. will be laid from 
Horse Cave to Campbellsville, Ken- 
tucky. This job has begun. 

From Dayton to Cincinnati, Ohio, 
58 miles of 8-in. are being laid for 
the Miami Valley Corporation. Head- 
quarters are at Dayton with Ray Ben- 
dure superintendent. 

From Toledo, Ohio, to Detroit, 
Michigan, 90 miles of 26-in. will be 
laid for Panhandle Eastern Pipe Line 
Company. The job is scheduled to 
start in May. 


> Bechtel Corporation, 220 Bush 
Street, San Francisco, California, be- 
gan work in March on a pipe line for 
General Petroleum Corporation be- 
tween San Ardo and Estero Bay, Cali- 
fornia, consisting of 42 miles of 8-in. 
crude oil line and 42 miles of 4-in. 
to be used for cutter stock. The proj- 
ect office is at Watson and the field 
office at San Miguel. J. S. Connell is 
general manager and George Ander- 
son project manager. 

After being held in abeyance await- 
ing open weather, work is again pro- 
ceeding on the 409 miles of 30-in. for 
Texas Illinois Natural Gas Pipeline 
Company in Arkansas and Missouri. 
The project office is at 409 East Mark- 
ham Street, Little Rock, Arkansas. 
E. W. Davis is division manager, E. J. 
Hayes division office manager, and 
E. C. Elting project office manager. 

Spread offices are as follows: 

Newport, Arkansas, general deliv- 
ery—B. C. McLean, office man. 

Bald Knob, Arkansas, general de- 
livery—Virgil Cobb, superintendent; 
C. A, Bingaman, office man. , 

Hope, Arkansas, general delivery— 
V. L.. Williams, superintendent; Har- 
ry Sager, office man. 

Arkansas River crossing, Box 349, 
North Little Rock, Arkansas—George 
Wahlgren, superintendent. 

Jackson, Missouri, general delivery 
—J. E. Richardson, superintendent; 
E. C. Gavagan, office man. 


> Bechtel Constructors, Ine., 220 
Bush Street, San Francisco, Califor- 
nia, began work the middle of April 
on 120 miles of 24-in. for the Tennes- 
see Gas Transmission Company, be- 
tween Hamburg, New York, and the 


Hudson River. The field office is at’ 


Richfield Springs, New York, P. O. 
Box 789. R. L. Bowman is general 
superintendent and G. H. Homann ad- 
ministrative manager. 


> O. R. Burden Construction 
Company, P. O. Box 5216, Tulsa, 
Oklahoma, is laying 56.6 miles of 
1034-in. pipe for The Texas Pipe Line 
Company from Lawrenceville, Ill. 
nois, to Mount Vernon, Indiana. Pete 
Hiner is spread superintendent. 
Work is scheduled for May on the 
Platte Pipe Line Company job. Bur. 
den has the contract to lay 280 miles 
of this system, his section being be- 
tween the Missouri River near St. Jo- 
seph, Missouri, and the Mississippi 
River near Wood River, IIlinois. 
Considerable work is being done in 
Texas for Service Pipe Line Company 
and The Texas Pipe Line Company. 
For Service, 183 miles of 8-in. and 40 
miles of 6-in. are being taken up be- 
tween Dallas and Fort Worth, Fort 
Worth and Chico, and Ranger and 
Fort Worth. Between Sherman and 
Armstrong, Texas, 52 miles of 6-in. 
- being taken up for Texas Pipe 
ine. 


>» Vaughn and Taylor Construe- 
tion Company, Inc., P. 0. Box 
1351, Wichita Falls, Texas, is con- 
structing a 165-mile gathering system 
in Sherman County, Texas, for Phil- 
lips Petroleum Company. Diameter of 
the pipe is 3 in. through 12 in. 

A gathering system also is being 
laid for Sunray Oil Corporation. This 
one is in the Snyder field, Texas, and 
consists of 138 miles of 3 in. through 
20 in. pipe. 


> Brown and Root, Inc., P. 0. Box 
3, Houston, Texas, has been awarded 
a contract by United Gas Pipe Line 
Company covering various phases of 
engineering, construction, and other 
services on more than 1000 miles of 
pipe line that will be laid in Texas, 
Louisiana, and Mississippi. 

Since February 15, this contractor 
has been at work on another project 
for United. This consists of 88.7 miles 
of various size pipe from 6%-in. to 
16-in. from the West Bay field, Pla- 
quemines Parish, Louisiana, to New 
Orleans. The field office is at Harvey. 
J. W. Kincy is superintendent and T. 
M. Strong office manager. 


> Bishop and Lock, 503 Magnolia 
Building, Dallas, Texas, is still await- 
ing the arrival of pipe to begin work 
on the Platte Pipe Line Company job. 
Work was expected to begin sometime 
in May but there is some possibility 
of further delay, The contractor will 
lay a 142-mile section from Marys 
ville, Kansas, to Holdrege, Nebraska. 


THE PETROLEUM ENGINEER, May, 195! 








THE 





. eep a 


setting Restles 


BARAWATE. 


THE SPECIALLY-GROUND BARYTES 


HIGHLIGHTS 
on 
BARAWATE 


High specific gravity 
gives concrete 
densities as high as 
210 lb. cu. ft. 

. 


Chemically 
inert — reduces 
corrosion problem. 
* 


Easy to apply. 
Available in bulk 
or in 100 lb. 
paper sacks. 
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for HEAVIER Pipe-Weighting Concrete 





Although BARAWATE is fairly new in the field, pipe line 
contractors are already saying that it's a real answer to 
the problem of keeping under-water, or marsh-laid, pipe 
lines in place against the effects of waves, tides, shifting 
silt, freezing or thawing. 


BARAWATE is specially-crushed high-grade barytes, 


* used as an aggregate in high-weight concrete. Because of 


RARAWATE'S high specific gravity —4.3-—BARAWATE 
concrete may be made as much as 60% heavier than ordi- 
nary concrete. Densities as great as 210 lbs. cu. ft. are 
possible. From the economic angle, it has been reported 
that BARAWATE concrete represents a saving of more 
than $5.00 a linear foot on 24-inch pipe when measured 
against the cost of cast iron weights or anchors neces- 
sary to do the same job. 

BARAWATE concrete coatings may be applied over 
reinforcing steel either pneumatically or mechanically, or 
may be precast for river clamps. Since barytes is chemi- 
cally inert, BARAWATE concrete reduces the chances of 
corrosion: BARAWATE concrete coatings also protect the 
inner line coatings against attack 
by barnacles, teredos and 
other marine organisms. 
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> H. C. Price Company, Pipeline 
Division, Box 1111, Bartlesville, Ok- 
lahoma, has the general contract cov- 
ering construction of approximately 
156 miles of 24-in. high pressure nat- 
ural gas pipe line for Tennessee Gas 
Transmission Company between Ham- 
burg, New York, and Onondaga- 
Madison county line, New York. 
Right - of - way work began May l. 
Spreads are situated as follows: | 

Auburn, New York: G. A. Reutzel, 
superintendent; W. E. Yount, office 
manager, and the following foremen: 
J. A. Hairston, right-of-way; L, J. 
Loncarich, ditch; J. C. Anderson, 
bending; H. C. Morrison, pipe; K. N. 
Adkins, pipe; R. W. Orr, welding; 
S. J. Wood, coating; A. L. Bell, lower- 
in; T. E. Walker, clean-up. 

Warsaw, New York: R. K. Shivel, 
superintendent; W. R. Crego, office 
manager, and the following foremen: 
J. D. White, right-of-way; W. H. Ol- 
rich, ditch; J. H. Latham, bending; 
Delbert Shivel, pipe; R. L. Ezell, 
welding; Sam Price, clean-up; C. W. 
Sisco, lower-in; J. B. Northcutt, coat- 
ing. 

Another contract covering con- 
struction of approximately 200 miles 
of 30-in. high pressure natural gas 
pipe line for Texas Illinois Natural 
Gas Pipeline Company from Trinity 
River northeastward to the Texas-Ar- 
kansas state line near Texarkana. Be- 
gan laying pipe April 4. Spreads are 
as follows: 

Carthage, Texas; telephone 1138: 
C. E. Shivel, superintendent; D. H. 
Johnston, office manager, and the fol- 
lowing foremen: R. H. Edwards and 
Paul McCormick, right-of-way; Ray 
Drewell, ditch; J. V. Huff, bending; 
E. D. Worley, pipe; C. F. Jones, 
welding; Henry Hill, coating; Bill 

Suchanan, lower-in, 

Nacogdoches, Texas, general deliv- 
ery, telephone 2198: C. R. Ice, super- 
intendent; G. A. Harvey, office mana- 
ger, and the following foremen: John 
i’. Hamilton and Jessie Cash, right-of- 
way; E. W. Whisenant, ditch; Forest 
Loinette, bending; W. T. Dickerson, 
pipe; L. O. Reutzel, welding; N. D. 
\dams, coating; J. C. Rich, lower- 
in. 


> H. C. Price Company, Somastic 
Division, Bartlesville, Oklahoma, has 
the following jobs: 
Philadelphia plant operations: 
Allentown - Bethlehem Gas Com- 
pany—Application of Somastic coat- 
ing to 14,500 ft of 1234-in. OD pipe. 
General Electric Company—Appli- 
cation of coating and internal clean- 
ing and coating to 20,000 ft of 654-in. 
OD pipe. 
Okonite-Callender Cable Company, 
Inc.—Application of coating and in- 
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ternal cleaning and coating to 31,100 
ft of 65£-in. OD pipe; 25,700 ft of 
5 9/16-in. OD pipe. 

Phelps-Dodge Corporation—Appli- 
cation of coating and internal clean- 
ing and coating to 11,000 ft of 5 9/16- 
in. OD pipe. 

Philadelphia Electric Company — 
Application of coating to 500 ft of 20- 
in. OD pipe; 80,000 ft of 16-in. OD 


pipe. 
Philadelphia Gas Works Company 


—Application of coating to all pipe 
requirements from 11,-in. to 30-in. 
for 1951. 

Sun Oil Company—Application of 
coating to 4200 ft of 1034-in. OD 
pipe; and 6,300 ft of 1234-in. OD 


-pipe. 
At Staten Island, New York: 

Transcontinental Gas Pipe Line 
Corporation—Application of Somas- 
tic coating to 71,000 ft of 26-in. OD 
pipe; 16,000 ft of 24-in. OD pipe and 
application of 3-in. Hevicote to 16,- 
000 ft of 24-in. OD pipe. 

‘New Orleans plant operations—(At 
Morgan City, Louisiana) : 

Gulf Southern Contractors (for 
United Gas Pipe Line Company)— 
Application of Somastic coating to 
approximately 26.3 miles of 30-in. 
OD pipe; 23.8 miles of 26-in. OD 
pipe; 24.6 miles of 24-in. OD pipe; 
15.5 miles of 2014-in. OD pipe; 21.1 
miles of 20-in. OD pipe; 13.4 miles 
of 16-in. OD pipe; and 12.3 miles 
of 14-in. OD pipe. 


> Somerville Construction Com- 
pany, Ada, Michigan, began work in 
April on 20 miles of 20-in. for Ohio 
Fuel Gas Company, from New Albany 
to Homer, Ohio. Harold Cook is 
spreadman. 


> Mahoney Contracting Company, 
2300 North Grand River, Lansing, 
Michigan, has resumed work on the 
Trunkline Gas Supply Company job 
after having been shut down during 
the winter. Barney Finnerty is in 
charge. The field office is at Flora, II- 
linois, the phone number 647. For 
Trunkline, 100 miles of 26-in. is being 
laid from Flora to Joppa, Illinois. 

The company recently contracted 
to lay two water crossings in Vene- 
zuela for Shell Caribbean Petroleum 
Corporation. One is a 10-mile, 20-in. 
crossing of Lake Maracaibo, the other 
a 4-mile, 30-in. crossing of the Gulf 
of Coro. Angelo Tavernaro will be in 
charge. 

The laying of 36 miles of 20-in. be- 
gan the middle of April for Texas 
Eastern Transmission Corporation. 
The line is between Connellsville, 
Pennsylvania, and the Oakford stor- 
age area. Henry Mogg is superintend- 
ent in charge of the work. 








> Houston Contracting Company, 
2707 Ferndale Place, Houston, Texas, 
has the following construction work 
under contract: 

Approximately 158 miles of 30-in, 
gas line for Tennessee Gas Transmis. 
sion Company. This work consists of 
four sections extending from the yj- 
cinity of Jones, Louisiana, on the 
north to near Cypress, Texas, on the 
south. Work will be done by three 
spreads as follows: 

One spread will handle the north 
end of the work and will have its 
headquarters at Bastrop, Louisiana. 
W. H. Hayes, superintendent; M. L, 
Thompson, assistant superintendent; 
J. C. Strickler and J. B. Stoddard, 
office. Preliminary right-of-way work 
began late in April. 

One spread will handle the center 
section and will be at Natchitoches, 
Louisiana. E. C. Norris, superintend- 
ent; R. E, Thornton, assistant super- 
intendent; R. J. Axsom, office. Began 
laying pipe May 1. 

One spread will handle the south 
end and will work out of Conroe, 
Texas. F. A. Silar, superintendent; 
C. V. Oliver and L. F. Redfearn, office. 
Pipe laying began about April 20. 

Approximately 42 miles of 10-in. 
gas line for Humble Oil and Refining 
Company from Anahuac gasoline 
plant near Anahuac, Texas, to Gulf 
States Utilities plant near Beaumont, 
Texas. J. A. Cantrell, superintendent; 
J. B. Stoddard, office; present head- 
quarters, Winnie, Texas. Work has 
started at the Anahuac end. 

Approximately 121% miles of 12-in. 
gas line for Dow Chemical Company 
from the vicinity of Bay City, Texas, 
to Sweeny meter station. H. L. Leake, 
superintendent; S. B. Harrison, assist- 
ant superintendent; H. E. MacWhin- 
nie, office; headquarters, Bay City, 
Texas. Work has begun. 


> Western Pipe Line Construc- 
tors, Inc., Lockhart Building, Aus- 
tin, Texas, has contracted to lay 121 
miles of 30-in. pipe line for the Ten- 
nessee Gas Transmission Company as 
part of its new expansion program. In 
addition, three major river crossings 
will be installed, the Duck, Buffalo, 
and Tennessee. Two spreads are at 
work. One is laying 59 miles between 
Parsons and Dickson, Tennessee, and 
the other 62 miles from near Rich- 
mond to a point near Salt Lick, Ken- 
tucky. 


> Conyes Construction Company, 
2884 San Pablo Avenue, San Pablo, 
California, has under construction 
for Ohio Oil Company, 180 miles of 
20 and 22-in. pipe line between Car- 
loa, Indiana, and Vandalia, Illinovs. 
Jimmy Allman is superintendent. 
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THE 


DEALERS 


BAMA 
Birmingham & Montgomery 
Leary & Owens Machinery Co. 


ARIZONA 
Phoenix 
Equipment Sales Company 


ARKANSAS 

Little Rock 

Clark Equipment Company 
CALIFORNIA 

San Francisco, Sacramento 

Edward R. Bacon Company 

Bakersfield 

Hopper Machine Works, Inc. 
COLORADO 

Denver 

Heiner Equip. & Supply Co. 


FLORIDA 


Miami 
Llewellyn Machinery Co. 


GEORGIA 
Atlanta & Macon 
Tri-State, Inc. 
Albany 
Tri-State Tractor Company 


IDAHO 


Boise & Idaho Falls 
Western Equipment Company 


KENTUCKY 
Louisville & Lexington 
Bogie Equipment Co. 


MASSACHUSETTS 
Needham Heights 
Genalco, Inc, 


MISSOURI 
St. Louis 
John Fabick Tractor Company 


MONTANA 
Butte, Billings, Great Falls 
‘Hall-Perry Machinery Co. 


NEW xICO 
Albuquerque 
Contractors’ Equipment & 





Supply Company 

OKLAHOMA 

Tulsa 

Perrault Bros., Inc. 
OREGON 

Portland 

Howard-Cooper Corp. 
PENNSYLVANIA 

Pittsburgh 

Atlas Equipment Corp. 
SOUTH CAROLINA 

West Columbia 

State Machinery & Supply Co. 
TENNESSEE 

Knoxville & Nashville 

Dempster Bros., Inc. 

Memphis 

Tri-State Equipment Company 
TEXAS 

Dallas 

Shaw Equipment Company 

El Paso 

Contractors’ Equipment & 

Supply Company 
Houston 
Browning-Ferris Mechinery Co. 


; Lubbock 
Fred Berryhill Equipment Co. 
UTAH 
Salt Lake City 
Heiner Equipment & Supply 
Company 


VIRGINIA 
Roanoke 


(Pioneer Manufacturers of Two-Part Teeth) 1. W. Burress 


WASHINGTON 
Seattle 
Howard Cooper Corp. 


1540 SOUTH GREENWOOD AVE. Westers Equipment Company 


CANADA 


MONTEBELLO, CALIFORNIA __ Maussiisatistaznia, 
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>» Williams-Austin Company, 
Grant Building, Pittsburgh, Pennsyl- 
vania, has three spreads working on 
the New York State Natural Gas Cor- 
poration project, Right-of-way clear- 
ing has begun on all three. Between 
Boom storage field and Ithaca, New 
York, 37 miles of 20-in. are being laid. 
Ralph Gaddy is superintendent. The 
following are foremen: D. L. Swartz, 
right-of-way; Perry Kennedy, ditch; 
C. B. Reed, pipe; L. M. Stevens, weld- 
ing, and Jeff Hill, lowering-in. The 
warehouse is at Lawrenceville, Penn- 
sylvania; telephone 46R4. From State 
Line Station to Angelica, 23 miles of 
20-in. are being laid. Gaddy is in 





charge of this work also. The wate- 
house is at Wellsville, New York. 
Between Utica and Ithaca, New 
York, 82.5 miles of 20-in. are being 
laid. Leman Creech is superintendent 
and L. A. Frabks timekeeper. The fol- 
lowing are foremen: Joe Levan, right- 
of-way; Jesse Hunnell, pipe; E. J. 
Roth, welding; O. L. King, clean-up, 
and Arley Peacher, lowering-in. 
Laterals are being laid in the Utica- 
Albany area for the Niagara Mohawk 
Power Corporation, totaling 40 miles 
of 10, 12, and 16-in. Howard Bauer 
is superintendent and R. H. Condry 
timekeeper. Ed Peters is general su- 
perintendent over all work. 
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> Gulf Southern Contractors, 804 
Dan Waggoner Building, Fort Worth, 
Texas, has been awarded a $25,00,. 
000 contract by the United Gas Pipe 
Line Company of Shreveport, Louisi- 
ana. The contract calls for the con. 
struction of 1000 miles of pipe line 
in Louisiana, Texas, and Mississippi, 
and, in addition, the laying of a 20-in, 
line approximately 15 miles into the 
Gulf of Mexico from the Louisiana 
coast. 

Gulf Southern is a contracting group 
composed of Texas-Louisiana Con- 
tractors of Fort Worth, Oklahoma 
Contracting Company of Dallas, 
J. Ray McDermott and Company, 
Inc., of New Orleans, and Morrison- 
Knudson Company, Inc., of Boise, 
Idaho. 


> Oklahoma Contracting Com- 
pany, 1210 Mercantile Bank Build. 
ing, Dallas, Texas, is completing the 
65 miles of 26 and 30-in. loops it has 
been laying for Tennessee Gas Trans- 
mission Company near Falfurrias and 
Victoria, Texas. Headquarters are at 
Falfurrias with Panama Shifflet in 
charge. 
Pipe was scheduled for receipt 
about May 1 on the job for Tennessee 
Gas in the East. From the Hudson 
River just south of Albany, New York, 
to a point near Wilmington, Massa- 
chusetts, 175 miles will be laid for 
Tennessee Gas and its subsidiary, 
Northeastern Gas Transmission Com- 
pany. Right-of-way and ditching op- 
erations have been under way since 
April 1. Pipe laying will be handled 
by three spreads. The spread in charge 
of H. A. “Red” Wylie has its head- 
quarters at Pittsfield, Massachusetts. 
The one under Aldress Kilgore is 
working from Westfield, Massachu- 
setts, and the spread in charge of L. B. 
Rea has its headquarters at Sudberry, 
Massachusetts. Headquarters for the 
entire job are at Springfield, Massa- 
chusetts. Paul R. Halbert is in charge 
and Harry Prindle is his assistant. 


> Associated Pipe Line Contrac- 
tors, Inec., P. O. Box 2163, Houston, 
Texas, has under construction 121 
miles of 16-in. pipe line for Southern 
Natural Gas Company. The pipe 18 
being laid between Tuskegee, Ala- 
bama, and Macon, Georgia. Lacy 
Walker is superintendent and Buck 
Johnson field office manager. 


> Williams Brothers-Davis Com- 
pany, 6006 Jensen Drive, Houston, 
Texas, has been awarded a contract 
by Texas Eastern Transmission Cor- 
poration for construction of 163.6 
miles of 30-in. between Kosciusko, 
Mississippi, and the Tennessee River. 








» Dunn Brothers, 801 Mercantile 
Securities Building, Dallas Texas, are 
stringing pipe for H. C. Price Com- 
pany on the Texas Illinois Natural 
Gas Pipeline Company project, as fol- 
ows: 

' Section 4—109 miles of 30-in. from 
Glenflora to Urbana, Texas. 

Section 5—91 miles of 30-in. from 
Urbana to Dotson, Texas. 

Section 6—99 miles of 30-in, from 
Dotson to the Texas-Arkansas state 
line. 

Other jobs being strung by the com- 

any are as follows: 

El Paso Natural Gas Company — 
415 miles of 24-in. between Fruitland, 
New Mexico, and Yucca, Arizona. 
(San Juan line.) 

El Paso Natural Gas Company — 
419 miles of 30-in. in New Mexico, 
Texas, and Arizona. 

Tennessee Gas Transmission Com- 
pany, between 400 and 500 miles from 
Buffalo, New York, to the Massachu- 
setts border. 


> Knupp Construction Company, 
Inec., Great Bend, Kansas, is laying 
29 miles of 16-in. pipe for Cities Serv- 
ice Gas Company between Hesston 
and Wichita, Kansas, and taking up 
66 miles of 6, 7, 8, and 10-in. between 
Hutchinson and Wichita. The field 
office for both jobs is at Newton. Cliff 
Harris is spreadman and Paul Star- 
buck office manager, 


> R. H. Fulton and Company, P. 
0. Box 1526, Lubbock, Texas, will 
lay Platte Pipe Line Company’s line 
from Chatham station in Wyoming to 
Brule, Nebraska, approximately half 
of the 1072-mile system. The work 
originally was expected to start in 
May, but there now seems to be ques- 
tion about pipe deliveries. 

Fulton also is laying 56 miles of 
1284-in. crude oil line for The Texas 
Pipe Line Company between the 
Chico station in Wise County, Texas, 
and Wichita Falls. The field office is 
at Henrietta, where M. L. Boyd is su- 
perintendent and C. E. Helwig office 
manager. 

For Trunkline Gas Supply Com- 
pany, the 184-mile section of 26-in. 
from Senatobia, Mississippi, to Joppa, 
Illinois, is being laid. The field office 
is at Memphis, Tennessee. Ed Veach 
is spread superintendent and Bill Gray 
ofice manager. Clark Williams is gen- 
eral superintendent. 

For Northern Natural Gas Com- 
pany, 155 miles of 20-in, is being laid 
between Jetmore and Bushton, Kan- 
sas, and 73 miles of 26-in. from Con- 
cordia to Salina, Kansas, Jerry Nash 
's In charge of the former job and 
M. L. Boyd of the latter. 

S a joint venture, R. H. Fulton 
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and J. T. Brodie are laying 264 miles 
of 20-in. for Trunkline Gas Supply 
Company between McAllen and AIl- 
tair, Texas. The field office is at Vic- 
toria. J. T. Brodie is in charge. Bill 


Fenn is spreadman. 


> Brown Lite Company, Tulsa, Ok- 
lahoma, and Arey-Phillips Construc- 
tion Company, Pampa, Texas, as a 
joint venture, are laying 278 miles of 
10-in. crude oil line for Phillips Pe- 
troleum Company, from Phillips, 
Texas, to Yale, Oklahoma. Weather 
and other conditions permitting, the 
job is expected to be completed about 
June 1. 


> Texas-Louisiana Contractors, 
804 Dan Waggoner Building, * Fort 
Worth, Texas, is finishing up 50 
miles of 20-in. for United Gas Pipe 
Line Company to serve the Dow 
Chemical Company plant at Freeport, 
Texas, The line originates in the vi- 
cinity of Rosenberg. 


> Western Pipe Line Coating 
Company, Ine., P. O. Box 1063, 
Wichita Falls, Texas, is coating 135 
miles of 10-in. pipe for Brown Lite 
Company of Tulsa, Oklahoma. The 
pipe is being laid between Yale and 
Clinton, Oklahoma, for Phillips Pe- 
troleum Company. Cecil D. Carey is 
general superintendent. 

















THE VERY LATEST 


Williamson Pipe Line Pigs” 
FOR CLEANING 
NATURAL GAS PIPE LINES 


4” Size—TYPE JRN—2” to 4” sizes will pass 11/2 R- 
90° Bends. No valves other than full diameter thru 
port valves. 





Use TYPE SCN-51 for 6” size. 





*Patents Pending 





ae 


8” Size—TYPE WC-11—8” to 14” will 
traverse 6 foot radius field bends, full 
diameter side openings at 45°. 


SPRINGS COMPENSATE for BRUSH WEAR. 


20” Size—TYPE GP-2—16” to 
30” 200 Ib. SPRING forces the 
brushes against pipe wall—COM- 
PENSATING for WEAR. Will tra- 
verse round opening gate or plug 
valves. 





SPRINGS and BRUSHES are iden- 
tical and interchangeable for all 
types and sizes of GP-PIGS. 


24” Size—GP-3—18” 
to 30” sizes will pass 
1% R-30° bends. 
SPRINGS COMPEN- 
SATE for BRUSH WEAR 
ASSURING full section 
cleaning efficiency. 
GP-3 consists of two 
Type GP-1 Pigs. Each 
unit may be used as 
individual pig. 





= DD. Williamson, Inc. 


TULSA 9, OKLAHOMA 


~ 


To obtain more information on products advertised see page E-49 
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EXPANSIBLE FLUID-ACTUATED PIPELINE CLEANERS 





The Best Advertisement 
Past Performance 


Now being used on over 10,000 miles of large diameter gas trans- 
mission lines by some of the largest companies. 


Advantages Essential for a Thorough Pipeline 
Cleaning Program—12-Inch Through 30-Inch 
(Also 6”, 8” and 10” Available Soon) 


EXPANSIBLE 


Will not get stuck in heavy walled: crossings. Constant pressure by 
brushes against the entire circumference, top, sides and bottom. 
Expands to compensate for brush wear. Tight fit at all times insures 
a perfect cleaning job. 


VARIABLE 


Brushes (or working surfaces) are double that of other cleaners— 
brushes can be interchanged to meet any conditions—fine, medium 
or coarse wire brushes—also steel scrapers. Fits any job. 


FLEXIBLE 


Goes around side bends, over bends, or sags. Does not get caught by 
sidetaps or drops to drips or slowed by chill rings. 


EFFICIENT 


Do not lose the additional revenue that.can be obtained from thor- 
oughly cleaning your transmission lines. The increased efficiency 
(more sales volume with the same facilities) pays for the cost of 
cleaning in from one to six months. Order now for summer clean- 
ing program. 


CLEANER PIPELINES COMPANY 
1900 Armour Road 
North Kansas City 16, Mo. 
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> Williams Brothers Company, 
National Bank of Tulsa Building, 
Tulsa, Oklahoma, is working two 
spreads on the Plantation Pipe Line 
Company job. A field office has been 
opened at Talladega, Alabama, on the 
section from Baton Rouge, Louisiana, 
to Bremen, Georgia, 432 miles of 
18-in. Thelma Davis is superinteadent 
of this spread. The other spread jg 
working out of Tuscaloosa, Alabama, 
with O. L. “Whitey” Martin the super. 
intendent. This section, between Bre. 
men and Charlotte, North Carolina, 
consists of 275 miles of 14-in. 

In Venezuela, 195 miles of 10, 12, 
and 16-in. pipe are being laid for the 
Venezuelan Atlantic Transmission 
Corporation from Las Mercedes to 
Caracas. Headquarters are at the lat- 
ter point with Marvin E. Jones the 
superintendent. 

From Palmerejo, near Maracaibo, 
to Punta Cardon, Venezuela, 160 miles 
of 30-in. are under construction for 
the Shell Caribbean Petroleum Com- 
pany. Marvin Jones also is in charge 
of this work. 


> Latex Construction Company 
of Georgia, Northside Branch, Box 
56, Atlanta, Georgia, is doing the 
pump station and terminal work in- 
volved in Plantation Pipe Line Com- 
pany’ expansion program. Station 
buildings are being enlarged at Baton 
Rouge, Louisiana; Collins, Missis- 
sippi; Akron and Silver Run, Ala- 
bama; Bremen and Center, Georgia, 
and Spartanburg, South Carolina. 
Terminals will be enlarged at all main 
points between Baton Rouge and 
Charlotte, North Carolina. 


> H. L. Gentry Construction 
Company, 921 East Michigan Ave- 
nue, Jackson, Michigan, will complete 
about May 15 the 55 miles of 1254-in. 
being laid for Southeastern Michigan 
Gas Company between Birmingham 
and Port Huron, Michigan. Frank 
Morris is superintendent. 

Jim Mitchell is in charge of city 
work being done in Toledo, Ohio, for 
the Ohio Fuel Gas Company. The pipe 
is of various size and completion date 
is indefinite. 


> Rumsey Brothers Pipe Line Con- 
struction Company, M. and M. 
Building, Houston, Texas, will con- 
struct 100 miles of Platte Pipe Line 
Company’s system, the section from 
the Nebraska-Kansas state line, neat 
Lanham, Kansas, to the Missoum 
River, near Doniphan, Missouri. The 
job has not yet started. Al Works 
will be. in charge as superintendent 
with Walter A. Hale managing the 
field office. 
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SCHRAMM 


A Self-Propelled 
Tractor-Compressor 
Combination of 


Many Uses 


SCHRAMM 


Pneumalractlor LENDS 
VERSATILITY TO PIPELINE 


CONSTRUCTION 


When you're battling against time... and the terrain 
is tough, you pipe line contractors can call on the 
Schramm Pneumatractor, with auxiliary equipment, 
for a wide variety of uses ... Rock Drilling, Backfilling, 
Earth Moving, Timber Sawing, Removing Rock and 
Debris from the Ditch — Snow Plowing in northern 
areas. Your own ingenuity will suggest many others. 
And, of course, wherever you use air, the Pneuma- 
tractor is your dependable, economical and completely 
mobile supply. 


The Schramm Pneumatractor is a self-propelled 
tractor-compressor combination that has the versatility 
pipe line constructors require. It is efficient, rigidly 
built, with adjustable rear wheels, tilting front axle, 
front or rear power take-off, and tractor-type air clean- 
ers for severe service under all conditions. 


The engine-compressor is the Schramm Pneuma- 
power, having many features not available in any 
other self-propelled unit. 


PARTS AND SERVICE AVAILABLE EVERYWHERE 


Whether your crews are working on a local or trans- 
continental job, in this or any foreign country, you can 
readily obtain a complete assortment of service parts 
in a compact repair part kit without a big investment 
or inventory. Schramm maintains a worldwide organi- 
zation, with dealers in all important distributing cen- 
ters. You are sure of up-to-the-minute service always. 
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SCHRAMM, INC. 

The Compressor People 

West Chester, Pa. 

SEND FOR BULLETIN NEU-50-B. 
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» F. C. Davis has been elected a vice 
president of the Charleston Group 
Companies. He has been chief engi- 
neer of the compressor department of 
the United Fuel Gas Company and 
will continue to direct its compressor 
activities, as well as those of the other 
companies in the group. 

John W. Partridge, assistant to 
the president of the Charleston Group 
Companies, has been made a director. 

Other organization changes in- 
cluded: Ira Good, former chief gas 
dispatcher for the companies, was 
promoted to the duties of superin- 
tendent of operations of the Charles- 
ton division. 

C. E. Pettry, assistant chief gas 
dispatcher, was promoted to chief gas 
dispatcher, assuming the former du- 
ties of Good. 

E. C. Stump, formerly superin- 
tendent of the gas storage department, 
assumes the duties of superintendent 
of gas procurement. 

John H. Kime, gas storage engi- 
neer, was made superintendent of the 
gas storage department, assuming the 
duties formerly carried out by Stump. 

C. E. Stout, formerly manager of 
the geological and gas depletion de- 
partment, becomes manager of geo- 
logy and storage. 





Roger D. Stanwood 


> Roger D. Stanwood, formerly 
with Tide Water Associated Oil Com- 
pany for 11 years and recently assist- 
ant superintendent of its gas utiliza- 
tion department,. has accepted the po- 
sition of assistant to the vice president 
of gas supply of Transcontinental Gas 
Pipe Line Corporation. A native of 
Boston, Massachusetts, Stanwood 
graduated from Dartsmouth College 
in 1939 and is a member of AIME. 
a headquarters will be in Houston, 
exas. 


> N. B. Mavris, engineer in the Tulsa 
office of Interstate Oil Pipe Line Com- 
pany, presented a paper entitled “Eco- 
nomics of Increasing Capacities of 
Pipe Line Systems” before the April 
16 meeting of The Pipe Liners Club 
of Tulsa. 
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PIPELINE PERSONALS 


> A. W. Bredlow has been made su- 
perintendent of Standard Oil Com- 
pany’s marine and filling racks divi- 
sion at Whiting, Indiana, according 
to an announcement by J. C. Ducom- 
mun, manager. 

Other appointments in the same de- 
partment include D. V. Hartzell to 
assistant superintendent; George 
Fraser to general foreman, and Jo- 
seph Windhauser to assistant gen- 
eral foreman. 

Bredlow began his employment 
with the Standard Oil Company in 
Whiting, April 23, 1918, as a helper 
in the light oils division. In 1919 he 
was promoted to dock superintendent 
in the division he now heads. He be- 
came manager of the lake terminal in 
Muskegon, Michigan, in 1922 and 
seven years later manager of the River 
Rouge terminal. He returned to Whit- 
ing, July 1, 1939, as assistant superin- 
tendent, the position he held until his 
present promotion. 

The new assistant superintendent, 
D. V. Hartzell, began his employment 
in the service department of the Whit- 
ing refinery, March 16, 1934. He 
entered the marine and filling racks 
division in 1936 as a clerk and be- 
came assistant general foreman, May 
1, 1943. 

General foreman George Fraser was 
promoted from the heavy oils divi- 
sion where he was assistant general 
foreman of the extraction and treating 
department. H. C. Scott has been 
transferred to that position from as- 
sistant general foreman of the stills 
and labor department. J. G. Walker 


has been promoted to assistant gen- 


‘ eral foreman, stills and labor depart- 


ment, from shift foreman and A. N. 
Groves, stillman, has been promoted 
-to shift foreman. 

Joseph Windhauser, new assistant 
general foreman of the marine and 
filling racks division began his em- 
ployment with the company at the 
Green Bay lake terminal and was pro- 
moted to marine dispatcher at Whit- 
ing, March 1, 1947, the position he 
has held to this present promotion. 


> John W. Kelley has succeeded 
Clyde D. Alstadt of Lexington, Vir- 
ginia, as vice president of the Atlantic 
Seaboard Corporation and Virginia 
Gas Transmission Corporation. He 
also has been elected a director of 
these two companies. Alstadt has been 
transferred to the Columbia Engineer- 
ing Corporation and will have his 
headquarters in Columbus, Ohio. Kel- 
ley has been general superintendent of 
United Fuel Gas Company. 





Jack Clarke 


> Jack Clarke has been appointed 
director of public relations for Texas 
Eastern Transmission Corporation, 
George T. Naff, executive vice pres- 
ident of the company announces. 
Clarke will supervise all public rela- 
tion activities of the corporation, in- 
cluding financial and stockholder re- 
lations, publications, and advertising. 

Clarke was formerly assistant to the 
chairman of the board of Lion Oil 
Company, El Dorado, Arkansas, 
where he was in charge of public rela- 
tions. He has been closely associated 
with the oil and gas industry since 
January, 1938, when he joined Lion 
Oil Company’s budget-statistical de- 
partment. He became manager of this 
department in 1941 and later was as- 
sistant to the president. 

As a naval officer for almost four 
years during World War II, Clarke 
served in all three theaters of war but 
principally in the Pacific where he 
participated in the initial Leyte and 
other invasions. Since the war he has 
been active in oil industry organiza- 
tions, including the National and Ar- 
kansas Oil Industry Information Com- 
mittees of the American Petroleum 
Institute, the Texas Mid-Continent Oil 
and Gas Association, and the Inde- 
pendent Petroleum Association of 
America. : 

Clarke was born in Abingdon, Vir- 
ginia, in 1914. He is a graduate of 
Williams College and a member of 
Phi Delta Theta. He also attended the 
Graduate School of Business Admin- 
istration of New York University. He 
and Mrs. Clarke, the former Dorothy 
Irelan of Forest Hills, New York, will 
make their home in Shreveport, Loul- 
siana, where the general offices of 
Texas Eastern are situated. 
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CINCH Pipe Bender used on more 


than half of smooth Big Inch 
st twelve months 


construction in pa 





Over 4,000 miles of 
Big Inch Pipeline — more 
than half the entire construction 
using smooth bends — used 


Cinch Pipe Bender during the past year. 


The Cinch Bender assures speed, 
economy and safety to 
everyone engaged in the operation. peeing pata < 
ering, produc- 
It's no wonder that pipeline owners and d maintenance are 


contractors swear by Cinch. 


7050 Long Drive 
Tel. Mi iby 2484 
Houston, Texas 


PIPELINE EQUIPMENT, Inc. 
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Corporation, St. Louis, Missouri, has 
applied to the Federal Power Com- 
mission for authority to construct a 
680-mile Louisiana-to-Indiana natural 
gas pipe line for service to Michigan- 
Wisconsin Pipe Line Company, with 
a lateral line to the St. Louis area. 


The proposed project, estimated to 


cost $85,000,000, would initially 
transport 350,000,000 cu ft of natural 
gas daily from southern delivery 
points of supply to northern and in- 
termediary markets, the application 
states. The company plans to deliver 
200,000,000 cu ft daily to Michigan- 
Wisconsin, with the remaining 150,- 
000,000 cu ft going to the St. Louis 
area. 

The main 680-mile, 30-in. line 
would extend from Perryville, Louisi- 
ana, across Arkansas, Missouri, and 
Illinois to a terminus near St. John, 


Gulf-Michigan Gas Transmission: 








Louisiana to Indiana 680-Mile Gas Line Proposed 


Indiana, where it would connect with 
Michigan-Wisconsin’s facilities. The 
St. Louis lateral would extend from a 
point near Belleville, Illinois, for ap- 
proximately 25 miles west to the east 
bank of the Mississippi River oppo- 


site St. Louis. The system would be 


powered by three compressor stations 
of approximately 30,800 total horse- 
ower. 

Gulf-Michigan, which is a new cor- 
poration, plans to begin construction 
of the project in March, 1952, and to 
complete the job in November of that 
year. 

The gas supply for the proposed 
system would be obtained initially 
from the United Gas Pipe Line Com- 
pany, the application says. Gulf-Mich- 
igan said it is in the final stages of 
negotiation for the purchase of 360,- 
000,000 cu ft a day, to be delivered at 


a point of connection near Perryville. 





Greater Capacity Sought 
Topock-Milpitas Line 

Pacific Gas and Electric Company, 
of San Francisco, California, has ap- 
plied to the Federal Power Commis- 
sion for authority to construct facil- 
ities that would increase the capacity 
of its Topock (Arizona) — Milpitas 
(California) pipe line by approxi- 
mately 150,000,000 cu ft of natural 
gas a day. 

The proposed facilities, estimated 
to cost $19,391,000, include parallel 
sections of 34-in. pipe, aggregating 
approximately 141 miles, along the 
existing Topock-Milpitas line, and the 
addition of 22,780 hp in compressor 
capacity at authorized stations. 

The company said the additional 
capacity is needed to meet the load 
erowth in its existing service area, 
which includes 28 counties in central 
and northern California. The addi- 
tional gas will be received from El 
Paso Natural Gas Company. El Paso 
now has two applications pending be- 


fore the FPC for the construction of . 
facilities to supply this gas to PG 


and _E. 

PG and E is now authorized to re- 
ceive 400,000,000 cu ft of gas a day 
from El Paso for transportation 
through the Topock-Milpitas line. 
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Texas-New Mexico Plans 
Pipe Line in West Texas 


Texas-New Mexico Pipe Line Com- 
pany will extend its facilities to pro- 
vide a crude oil outlet of approxi- 
mately 75 miles of 8-in. pipe line from 
the new producing areas in the Mid- 
land County, Texas, Basin, it was an- 
nounced by R. B. McLaughlin, presi- 
dent of the company. 

Preliminary plans on the project 
are being formulated by the company. 
Part of the construction work will be 
started soon and the remainder will be 
undertaken when line pipe and equip- 
ment are available. 

The extensions will include an 8-in. 
pipe line from Midland into the Ger- 
mania pool. The company also plans 
construction of an 8-in-line from Mid- 
land to serve the Scarborough area 
and to connect with the Sweetie-Peck 
area in Midland County, Texas, and 
an 8-in. extension from the company’s 
Crane station to the new sweet crude 
production in the McElroy area. 

In addition, an 8-in. sweet crude 
gathering system will be extended 
from the existing facilities at Eunice, 
New Mexico, to the Lovington and 
Saunders areas in Lea County, New 


Mexico, a distance of approximately . 


55 miles. 
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A 172-Mile Gas Line 
Asked for Pennsylvania 


The Manufacturers Light and Heat 
Company, of Pittsburgh, Pennsyl. 
vania, has filed an application with 
the Federal Power Commission in con- 
nection with the proposed construc- 
tion of 172 miles of pipe line, which 
would be used to deliver gas from pro. 
ducing fields in Clinton County, Penn- 
sylvania, and vicinity into the Pitts. 
burgh area. ; 

The proposed project, estimated to 
cost $9,613,000, would include 172 
miles of 16, 20, and 24-in. pipe, to- 
gether with measuring stations and 
river crossings, extending from a 
point in Gallagher Township in Clin- 
ton County to a point northwest of 
Cannonsburg in Washington County, 
Pennsylvania. | 

The company estimates that the 
theoretical maximum capacity of the 
proposed line would be approximately 
105,000,000 cu ft a day. 


Atlantic Seaboard Plans 
New Compressor Station 


Atlantic Seaboard Corporation, of 
Charleston, West Virginia, has ap- 
plied to the Federal Power Commis- 
sion for authority to construct a 3520- 
hp compressor station in Randolph 
County, West Virginia, on its Cobb- 
Rockville 26-in, line to provide ad- 
ditional capacity sufficient to meet the 
1951-52 peak day and winter volumes 
of its present natural gas customers. 

The proposed new station would 
contain four 880-hp gas engine driven 
compressor units. Estimated cost of 
the construction is $1,350,000. 


Cities Service to Lay 
Oil Gathering System 


A pipe line outlet for crude oil pro- 
duction from the Bartholomew pool 
of Sedgwick and Kingman counties, 
Kansas, has been announced by Cities 
Service Pipe Line Company. The com- 
pany will lay gathering lines in the 
field and construct necessary station 
tankage. The Texas-Empire Pipe Line 
Company will construct a trunk line 
from the terminus of the Cities Serv- 
ice gathering system to the Haven sta- 
tion of Service Pipe Line Company. 

Construction is expected to begin,as 
soon as pipe is delivered. 


NO-OX-ID stops rust 


every inch of the way! 


There is a combination of NO-OX-ID pipe coatings and 
NO-OX-IDized Wrappers to meet the requirements of your 
next job—large or small. NO-OX-ID protective coatings are 
applied hot by stationary coating machines at the pipe yard, 
by traveling machine for long lines, and cold by hand in 
rough, hilly terrain or congested areas. 

Got a reconditioning problem? It’s easy with NO-OX-ID. 
Pipe sections can be replaced and recoated with easy-to-apply WRITE FOR ‘“‘PIPING HOT” 
cold NO-OX-ID coatings. No fuss with rigs, kettles and other An interesting beckict which ustrates 
equipment. Both NO-OX-IDs and Wrappers are easily applied and describes Dearborn NO-OX-IDs for 
by hand, and the pipe is ready for service. Pon San canine SANE eens aR engaee. 

Get the facts on Dearborn Engineering Service. Consult 
with Dearborn Engineers for the best protection obtainable 
».. every inch of the way! 
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DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza, Dept. PE 
Chicago 54, Illinois 


PLEASE NOTE OUR NEW ADDRESS 
DEARBORN CHEMICAL COMPANY 


“PIPING HOT.” 
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Ohio Fuel Gas Company 
Proposes New Pipe Line 


The Ohio Fuel Gas Company, of 
Columbus, Ohio, has asked the Fed- 
eral Power Commission for authority 
to construct approximately 61.3 miles 
of natural gas transmission line in 
northern and southwestern Ohio in or- 
der to meet increased demands and fu- 
ture growth in the Sandusky, Elyria, 
and Dayton market areas. 

The proposed project includes 
about 16.5 miles of line in Erie Coun- 
ty, 23.1 miles in Lorain County, 8 
miles in Warren and Montgomery 
counties, and 13.7 miles in Madison 
County. As a result of the construc- 
tion, Ohio Fuel plans to retire and 
remove approximately 37.3 miles of 
existing line. 

Estimated. cost of the construction 
is $2,690,000, and allowing for re- 
tirement of the 37.3 miles of line, the 
net increase in investment would be 
$2,402,870, the application states. 


FPC Authorizes Gas 
Pipe Line in lowa . 

The Federal Power Commission has 
authorized Interstate Power Com- 
pany, of Dubuque, Iowa, to construct 
a 26.5 mile pipe line to carry natural 
gas to the Clinton, Iowa, area, and 
has directed Natural Gas Pipe Line 
Company of America, of Chicago, III- 
inois, to supply Interstate with up to 
2,733,000 cu ft of gas a day. 

Interstate, which now serves manu- 
factured gas in Clinton, will connect 
the new line with Natural’s system 
near Hooppole, Illinois. The line, to 
be of 85%-in. diam pipe, will then ex- 
tend from the Hooppole area, with a 
submarine crossing of the Rock River, 
to a point on the east side of the Mis- 
sissippi River opposite Clinton. The 
gas will be carried across the Missis- 
sippi through a double submarine 
crossing. Estimated capital cost of the 
project is $749,000. 


Line Would Avail Gas 
Company of New Sources 


Mississippi River Fuel Corporation, 
of St. Louis, Missouri, has filed an 
application with the Federal Power 
Commission seeking authorization to 
construct additional natural gas facil- 
ities, including approximately 98 
miles of feeder pipe line, in Louisiana 
and Texas to enable it to draw upon 
two additional sources of natural gas. 

The proposed 98-mile 16 and 18-in. 
feeder line would extend from the Cal- 
ifornia Company plant in Lincoln 
Parish, Louisiana, to the Woodlawn 
gas field in Harrison County, Texas, 
with an 1l-mile, 10-in. lateral run- 
ning southward to the Waskom field, 
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also in Harrison County. In addition, 
the company would construct a gath- 
ering system in the Woodlawn field. 
Estimated cost of the facilities is 
$5,135,070, exclusive of the gathering 
system, which would be installed ini- 
tially at an estimated cost of $489,147. 

Mississippi said the proposed fa- 
cilities would enable it to obtain gas 
from Stanolind Oil and Gas Company 
and Continental Oil Company out of 
the Woodlawn field, and from Ed E. 
Hurley and Byrd Oil Corporation out 
of the Waskom field. The application 
says the quantities available under the 
contracts are variable but will prob- 
ably total at least 50,000,000 cu ft a 
day during the 1951-52 heating sea- 


son. 


Alternate Gas Connection 
For.New York Area 


The Federal Power Commission has 
authorized the construction by three 
New York companies of facilities that 
will provide an alternative means for 
the delivery of natural gas from 
Transcontinental Gas Pipe Line Cor- 
poration into the New York metropol- 
itan area in the event of a break or 
stoppage in Transcontinental’s line or 
in the mains of the New York com- 
panies. 

The companies, Kings County 
Lighting Company, The Brooklyn 
Union Gas Company, and Consolli- 
dated Edison Company of New York, 
Inc., will build facilities estimated to 
cost $698,000. which will intercon- 
nect with the terminus of the “Nar- 
rows Crossing” extension of Trans- 
continental’s system on the east bank 
of the Narrows at the entrance of New 
York Harbor in Bay Ridge, Brooklyn. 

Transcontinental earlier this year 
was authorized to construct the “Nar- 
rows Crossing” to render emergency 
service of gas to its customers in the 
New York area. 


Underground Storage 
Facilities Approved 
The Federal Power Commission has 


authorized Texas Gas Transmission 
Corporation, of Owensboro, Ken- 
tucky, to construct natural gas facil- 
ities necessary to connect and operate 
the Alford underground storage field, 
near Petersburg, Indiana. 

The facilities, estimated to cost 
$938,811, include 12 miles of connect- 
ing line, a 1200-hp gas compressor 
station, a storage gas measuring sta- 
tion, and 4.5 miles of storage field 
lines. 

Texas Gas said that the construc- 
tion will make available from storage 
a capacity of 30,000,000 cu ft a day. 
Alford field will be operated as an 
integral part of the Texas Gas System. 


Equitable to Construct 
New Compressor Station 


The Federal Power Commission has 
authorized Equitable Gas Company, 
of Pittsburgh, Pennsylvania, to con- 
struct and operate a new compressor 
station and other natural gas facilities 
in Washington County, Pennsylvania, 
Estimated cost of the construction js 
$1,055,739. 

The project will include a new com- 
pressor station, “New Denniston Sta- 
tion”, consisting of 3 gas engine 
driven 1100-hp compressor units and 
connecting pipe lines, a glycol dehy- 
dration plant, gas scrubbers, and aux- 
iliary equipment. 

The new compressor station will re- 
place an existing station and will com- 
press gas into the company’s Finley- 
ville, Tepe, and Bunola underground 
storage pools. Equitable estimates that 
with the new station, a maximum 
volume of 13 billion cu ft of gas can 
be stored in the Bunola storage pool 
by the fall of 1954, with a correspond- 
ing deliverability into its overall sys- 
tem of approximately 80,000,000 cu 
ft daily. 


United Natural Gas 
Proposes Construction 


United Natural Gas Company. of 
Oil City, Pennsylvania, has asked the 
Federal Power Commission for av- 
thority to construct additional natural 
gas transportation facilities on its sys- 
tem in northwestern Pennsylvania in 
order to increase its ability to safely 
supply the demands of customers. 

United is proposing to construct 
over 10 miles of new lines in Elk, Me- 
Kean, and Venango counties, to re- 
locate and replace nearly 2 miles of 
pipe in Mercer and Venango counties. 
and to replace more than 8 miles of 
line in Venango and Elk counties. 

In addition, the company plans to 
install one additional 150-hp power 
compressor unit at both its Hickory 
compressor station in Forest County 
and the Pinegrove compressor station 
in Venango County. A 100-kw 240- 
volt generator would be installed at its 
Knox station in Jefferson County. 

Estimated total overall capital cost 
of the project is $745,500. 


Northeastern Permitted 
To Use Larger Pipe 

The Federal Power Commission has 
authorized Northeastern Gas Trans- 
mission Company, of Springfield, 
Massachusetts, to substitute 24-in. for 
20-in. pipe on the 144 miles of its 
authorized main transmission line 
Massachusetts, and to substitute 
larger pipe sizes on five lateral lines 
in that state. 
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Keep that drill pipe working 
RIGHT AT THE RIG 


Switch to Spang Double Seal Shrink-thread Drill Pipe and Tool Joints... 
the combination that you can maintain right at the rig . . . with no costly, 
time-consuming trips back to the shop for tool-joint refitting. Simple, easy- 
to-move equipment lets you replace Spang Tool Joints within arm’s reach 
of the pipe rack. 


What’s more... the metal-to-metal double seal assures 100% leak- 
proof joints . . . puts an end to leakage. 


Spang Tool Joints are designed and machined to practically eliminate 
creepage during drilling ... and the exclusive Spang threading reduces 
danger of last-engaged-thread failure to a minimum. 


Cut the cost of replacing tool joints . .. avoid the expense of leaking drill 
strings ... make-up your next drill string with Spang Double Seal Shrink- 
thread Drill Pipe and Tool Joints. Sold and stocked by your local National 
Supply store, which also has descriptive bulletins. 


“NATIONAL . 


SUPPLY COMPANY . we) fosen PIE ona 


SPANG-CHALFANT DIVISION 
GENERAL SALES OFFICES: PITIRUG DIVISION OFFICES: CASPER; FT. WORTH; PITTSBURGH; TULSA; 
TORRANCE. 


CANADA: ay NATIONAL SUPPLY COMPANY, LIMITED, ROOM 
202, ALBERTA BLOCK, CALGARY, ALBERTA. 

EXPORT: NATIONAL SUPPLY EXPORT CORPORATION, 30 ROCKE- 
FELLER PLAZA, NEW YORK, N. Y., U. S. A.; RIVER PLATE 
HOUSE, 12 SOUTH PLACE, LONDON E. C. 2. 


MACHINERY AND EQUIPMENT...SPANG PIPE...SUPERIOR & ATLAS ENGINES 
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U. S. Oil Imports Up 


Imports of crude oil and petroleum 
products totaled 878,000 bbl per day 
for the week ended April 7, slightly 
up from the 868,900 bbl per day for 
the week before, the American Petro- 
leum Institute has reported. For the 
four weeks ended April a total of 
892.800 bbl daily was imported, com- 
pared with 903,500 bbl per day im- 
ported during the four weeks ended 
March 10, 

The following table includes figures 
showing imports of crude oil and resi- 
dual fuel oil since the 4 weeks ended 
April 7. 


(Figures in barrels per day) 


Four Crude Residual Other 

Weeks Ended Oil Fuel Oil Products Total 
April 7 . ..523,200 339,500 30,100 892,800 
Weeks Ended 

i. eo 502,800 347,900 27,300 878,000 
March 31 ......588,800 300,300 29,800 868,900 
March 24 _...491,500 425,500 26,800 943,800 
March 17 ......559,800 284,200 36,400 880,400 


Annual Reports Show 
1950 Income At.New High 


The U. S. oil industry enjoyed its 
second record year in 1950, with most 
companies reporting higher incomes 
than those of 1949. The other record 
year was 1948. 

Tide Water Associated Oil Com- 
pany reported the second highest in- 
come in the history of the company, 
with a 1950 income of $33,364,000. 
Socony-Vacuum reported $128,200,- 
000 net income, Standard Oil of Cali- 
fornia’s net earnings reached $150,- 
804,105, compared with $136,017,835 
for 1949. Sunray Oil net profit (in- 
cluding Barnsdall Oil since June 23, 
1950) amounted to $20,462,000, Mid- 
Continent Petroleum Corporation net 
income totaled $15,662,632 compared 
with $12,080,616. 


Prestage Named To Head 
Theft Prevention Program 
Fred H. Prestage, Wichita Falls, 


district supervisor for the Texas Liq- 
uor Control Board, has been named 
special investigator for the Texas Mid- 
Continent Oil and Gas Association’s 
theft prevention program. A former 
Grayson County sheriff and wartime 
military police investigator, Prestage 
will assist Chief Investigator George 
W. Robey of Coleman in the Associa- 
tion’s joint effort with police author- 
ities to stop theft of oil field equip- 
ment. 

“High prices resulting from the 
scarcity of pipe and other valuable 
oil field equipment, have brought 
more thieves back into the oil fields,” 
Charles E. Simons, Association gen- 
eral manager, told members in a let- 
ter on Prestage’s appointment. 
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Prince Bernhard Patron of 
World Petroleum Congress 


The organizing committee of the 
Third World Petroleum Congress re- 
ports that H. R. H. Prince Bernhard 
of the Netherlands has agreed to be- 
come the Patron of the Third World 
Petroleum Congress, to be held in The 
Hague/Scheveningen from May 28 to 
June 6, 1951. 

In addition to the president of the 
Congress, Jonkheer O. C. A. van Lidth 
de Jeude, the following will act as 
vice presidents of the Congress: P. 
Erculisse (Belgium), R. Navarre 
(France), C. A. P. Southwell (Great 
Britain), M. Boldrini (Italy), Frank 
M. Porter (United States), and Dr. 
Gustavo Théry-Fombona (Vene- 
zuela). 

All these men are the chairmen of 
national associations of petroleum 
technologists in their respective coun- 
tries. Although originally 1200 peo- 
ple were expected to take part in the 
Congress, more than 1300 have so far 
actually signified their intention to 
attend. In addition, about 300 ladies 
will be present. It is to be expected 
that this number will rise still further. 

Besides Frank Porter the following 
American petroleum leaders have been 
named on the Committee of Honour: 

W. Alton Jones, president of Cities 
Service Company and chairman of the 
board of the API; Lt. Gen. E. O. 
Thompson, member of the Texas Rail- 
road Commission; and Dr. W. E. 
Wrather, Director of the U. S. Geolog- 
ical Survey. 

Dr. E. V. Murphree of the Stand- 
ard Oil Development Company is 


' chairman of the National Committee 


for the United States of America, the 
vice chairmen being F. S. Clulow, 
Shell Oil Company and Dr. Paul D. 
Foote, Gulf Research and Develop- 
ment Company. H. R. Tate of Stand- 
ard Oil Development, and Mrs. Luther 
D. Swanstrom of Master Reporting 
Company are assistant secretaries. 


FPC Limits Hearing. 
In Phillips Suit 

The Federal Power Commission has 
limited the Phillips Petroleum Com- 
pany hearing to the issue of whether 
the firm is a natural gas company and 
therefore subject to FPC regulation. 
The hearing, being held at Bartles- 
ville, Oklahoma, was originally set 
to determine whether Phillips. was 
subject to the Natural Gas Act, and 
also whether the firm’s rates, charges, 
or classifications are “unjust, unrea- 
sonable, unduly discriminatory, or 
preferential.” The FPC announced 
that a hearing on other phases of the 
proceeding will be held at a date to 
be decided later. 
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Oil Demand, Output Forecast 
To Reach New Records 


New all-time records for demand 
and production will be established by 
the petroleum industry in 1951, Walt. 
er S. Hallanan, president of Plymouth 
Oil Company, and head of the Na. 
tional Petroleum Council, has pre. 
dicted. Whether the industry will be 
able to keep pace with the ever-grow. 
ing demand for its products by drilling 
an increasing number of wells and 
continually raising reserves to new 
high levels will depend, he said, upon 
continuance of the present 2714 per 
cent rate of depletion and ability to 
obtain steel and other materials. 

He added that in response to the 
demands of the mobilization program, 
the industry established new records 
in every division of its multiple ac- 
tivities in 1950. He pointed out that 
the industry had drilled more wells, 
increased reserves to an all-time high 
of more than 29,000,000,000 bbl, re- 
fined more oil and produced more 
motor fuel, natural gas, and natural 
gas liquids than ever before, as it met 
a demand that reached a record high 
for the eighth consecutive year. 


Houston Meeting Called on 
Industry Radio Frequencies 


A meeting of the National Petro- 
leum Radio Frequencies Coordinating 
Association, Region 4, will be held 
May 25-26, at the Lamar Hotel, Hous- 
ton, Texas, according to G. F. Mc- 
Reynolds, Humble Oil and Refining 
Company, chairman for the region. 
Election of officers will be held and 
the members will vote upon a motion 
to be submitted to the Federal Com- 
munications Commission that the pe- 
troleum radio frequencies should be 
shared with the National Forest In- 
dustries communications. This is an 
important decision that needs the 
votes of all the 6000 members, Mc- 
Reynolds states. There is a national 
meeting to be held in Washington, 
D. C., June 7, at which time the 12, 
000 members in the Association are 
urged to attend. 


Iraq Royalties Increased 


The Iraq Petroleum Company, 
partly owned by American interests, 
is reported to have agreed to increas 
Iraq royalties to rates about equal 
to those paid nearby Arab nations by 
foreign interests. This could be as 
much as 50 per cent of profits. The 
Iraq Premier who made the announce: 
ment, stated all oil companies ha 
agreed in principle to an increase. He 
added that this increase would remove 
the need for nationalization, but stip- 
ulated the royalties be paid in goldon 
a free-market basis. 
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AR QQY_ call SUPERIOR for Wasa 
- 1PNY( Fast, Dependable Service Ha 
and Supplies! 
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When the job gets rough in the field, it’s good to 


. know there's a supply store with top-notch service, 


re supplies and technical advice as near as your phone. 


iet SUPERIOR covers the mid-continent oil area to serve you in a hurry! Each SUPERIOR 
store has a complete line of oil, gas, and industrial supplies, pipe and machinery. 


When you need “‘on-the-spot'’ supplies and service, call your SUPERIOR store. 


Shreveport, Louisiana Stephens, Arkansas ‘ Dallas, Texas 

Baton Rouge, Louisiana Camden, Arkansas Abilene, Texas 

Lafayette, Louisiana El Dorado, Arkansas Houston, Texas 
0- Tinsley, Mississippi Carthage, Texas Tulsa, Oklahoma 
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Ys ori us SUPERIOR’S machine shop and fabrication plant in Shreveport, 
ts. ete Louisiana, can mean efficiency and profits on piping jobs of the 
; oe ; - oil, gas, chemical and power industries. Write for SUPERIOR’S 
ase as =~ beoklet, ‘‘Save Time and Money."’ Learn how the ‘Superior 
t method"’ of prefabrication can mean profits to you! 


- : 1202-04 MARSHALL STREET P.0. BOX 1800 ©  SHREVEPORT, LA. 
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World Oil Output Rises 
In October B of M Reports 


World production of crude petro- 
leum in October averaged 11,180,000 
bbl daily, a gain of 150,000 bbl daily 
over the September production rate. 
Practically all the major producing 
countries except Indonesia showed 
gains over September. The largest in- 
crease in daily average production 
over September were: Saudi Arabia 
18,000 bbl, Venezuela 26,000, Kuwait 
19,000, United States 12,000, Iran 11,- 
000, and the U.S.S.R. 25,000 bbl esti- 
mated. New monthly production rec- 
ords were established in Colombia, 
Venezuela, Germany, Saudi Arabia, 
Kuwait, and Iraq in October. 

Crude oil imports by western Euro- 
pean nations increased 34,000° bbl 
daily over September to 885,000. The 
principal importers were, in barrels 
daily: France 368,000 (September 
329,000), United Kingdom 206,000 
(169,000), Italy and Trieste 121,000 
(107,000), the Netherlands 105,000 
(136,000), and western Germany 5l,- 
000 (59,000). Crude oil exports from 
Venezuela totaled a record 40,200,000 
bbl in October, and Colombia crude 
exports also made a monthly record. 
Middle East exports of crude to out- 
side areas averaged 933,000 bbl daily 
compared with 961,000 in September. 


Texas Allowable Set 
At Record-High Rate 


Texas crude oil producers have 
been granted a record-high production 
rate this month. The daily production 
allowable for May has been set at 
2,936,323 bbl of crude oil, up 10,741 
bbl from the April 14 allowable of 
2,825,582 bbl, the former high record. 
The Texas Railroad Commission or- 
dered a production schedule in May 
of 24 days for Texas fields generally, 
and 19 days for East Texas. 


Canada Expected To Get 
U. S. Steel Allocation 


Prospects that Canada will get as 
much steel as if it were a part of the 
U. S., became a near certainty with 
the announcement by Dr. O. B. Hop- 
kins that the U. S. steel allocation 
system will be extended to Canadian 
operators. Director of the petroleum 
division of the Department of Trade 
and Commerce, Hopkins announced 
that beginning with the third quar- 
ter, of 1951, U. S. oil country tubular 
soods will be allocated under the di- 
rection of the Petroleum Administra- 
tion for Defense in Washington. It is 
expected, Hopkins stated, that the al- 
location system will be extended to 
Canadian operators and will be ad- 
mimistrated in Canada by the petro- 
leum division. 
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The seat of the “Royal Dutch” 





at The Hague. Here are the headquarters of one 








of the greatest business organizations in the world, the Royal Dutch/Shell Group. 


OPS Puts Ceiling Prices 
On Most Petroleum Products 


Ceiling Price Regulation 17 has 
been amended to include limit on 
prices of natural gas, petroleum gas, 
casinghead gas, and refinery gas. 
Prices were frozen effective April 10 
on petroleum products at the highest 
price charged during the period De- 
cember 15 to January 25. Office of the 
Price Stabilization announced that 
this is the same base price used in the 
general ceiling price regulation, and 
in general the price levels are equal to, 
or lower than price levels in 1948 and 
early 1949. Michael V. DiSalle, direc- 
tor of OPS said few, if any, price in- 
creases will result from the regulation. 

Exempt from the order are ceiling 
schedule sales of aviation gasoline of 
100 octane or higher when made to a 
defense agency or to any person for 
use in connection with defense con- 
tracts or subcontracts. 

Known as CPR-17, the new regula- 
tions covers products at all levels of 
distribution, except service stations 
and other retail establishments, the 
products specifically being: 

Liquefied petroleum gases, natural 
gasoline, aviation gasoline, automo- 
tive and marine gasoline, all petro- 
leum, naphthas and solvents; stove 
and lamp gasoline and pressure ap- 
pliance fuels; jet propulsion fuel; 
tractor fuel, kerosene, range, stove 
and heater oils; Diesel fuels, gas oils, 
gas enrichment oil, residual fuel oils, 
and “all other distillate burning, heat- 
ing and fuel oils.” 

Under pricing methods for natural 
gas, casinghead gas, and refinery gas, 
a provision has been included in the 
amendment to permit long term con- 
tracts to continue in effect. Such con- 








tracts are customary in the industry, 
many having been written several 
years prior to the base period to con- 
tinue in effect for as long as twenty 
years. Moreover, many phases of the 
industry are subject to permanent 
Federal and State regulatory agencies, 

Permission for this type of contract 
to continue in effect in accordance 
with contract terms will not increase 
the general level of prices for gas be- 
yond prices under long term contracts, 
nor to create hardships for purchas- 
ers. Most of the gas which will be sold 
under the pricing provisions of this 
regulation is delivered through long 
pipe lines certificated by Federal and 
State regulatory authority. 

The practice in the gas pipe line in- 
dustry is to amortize the investment 
over a period of years and such amott- 
ization is in part related to the terms 
of purchase contracts covering the gas 
supply to such lines. 


Royal Dutch History 
Translated To English 


“The Royal Dutch Petroleum Con- 
pany — 1890-1950” has now been 
translated to English, The book was 
published last year, commerating the 
Royal Dutch Company’s 60th year of 
organization, and it contains the high- 
lights of the past 60 years. It is very 
well written, and the illustrations are 
both interesting and educational. It is 
divided into 9 chapters including one 
on exploration, production, process: 
ing, chemical industry, transport, 
scientific research, marketing, and 
personnel, and glimpses of the past 60 
years. The alliance with Shell and ex- 
pansion of oil interests into the four 
corners of the earth is a great mod- 
ern story. “ 
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p, 4 cyl. bal- 
ow posed compre 
Pl * 2 . wi . 
Original installation a ‘ J California 
on piling over ‘ : ; 
Lake Maracaibo, Venezuela. 


A Venezuelan oil producer ordered 
it, in 1932. The original heavy duty, 
balanced-opposed, motor-driven com- 
pressor. A noteworthy Clark first! 
And like 15 similar units added sub- 
sequently, it has delivered contin- 
uous, vibration-free service over the 
years. 


In 1946 came a second major 
Clark development . . . a new line 
embodying components of the 
famous angle type compressor. Two, 
four and six-cylinder models in 8”, 
14” and 17” stroke sizes broadened 
the range to cover 150 to 4500 BHP. 


Today, Clark remains the pioneer, 
with continuing improvements in de- 
sign and performance. Data and 
illustrated catalog from your nearest 
Clark representative. 


SEE the difference in 


GLARK 








MIDGET ANGLE ¢ RIGHTANGLE © BIG ANGLE 
ELECTRIC-DRIVEN © CENTRIFUGAL 


CLARK BROS. CO., INC. 


MOTOR-DRIVEN COMPRESSORS — —— 


One Of The Dresser Industries 


balanced /opposed 


New York @ Tulsa @ Houston e Chicago @ Boston e Washington e Los Angeles e Birmingham e Detroit e Salt Lake City @ San Francisco 
London e Buenos Aires @ Caracas, Venezuela @ Paris @ Lima, Peru @ Bogota, Colombia e New Delhi, India 
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Follis Optimistic About 
U. S. Oil Interests Abroad 

Back from a five-weeks’ air trip 
around the world, Board Chairman 
R. G. Follis of Standard Oil Com- 
pany of California says he feels very 
much reassured by the state of his 
company’s oil investments abroad— 
“more so than any time since the end 
of the war.” 

He based his opinion on numerous 
talks with public authorities and busi- 
ness men in the dozen countries he 
visited. Among the countries in which 
he stopped were Portugal, Syria, Leb- 
anon, Trans-Jordan, Saudi Arabia, 
Bahrein Island, Pakistan, India, Thai- 
land, Malaya, Indonesia, and Aus- 
tralia. 

“Oil concessions held by American 
companies are in friendly states,” he 
said. 

One impression he received was 
that the Russian and Chinese com- 
munists’ position has deteriorated. 

“The feeling I ran into,” he said, 
“is that the democratic forces are now 
on the march.” 

He found this particularly true in 
Southeast Asia, because of two things: 
The developments in Korea and the 
action of the French in granting inde- 
pendence to Indo China. This jerked 
out the props of communist propa- 
ganda regarding colonialism. 

“The governments in this area are 
on our side, not necessarily because 
they like it, but for their own pur- 
poses. They have needed help to com- 
bat the propaganda that the Russians 
and Chinese were going to win any- 
way, so people might as well get on 
the winning side.” 

Follis spoke particularly of the 
problems created by the tremendous 
influx of refugees, mostly Arab, par- 
ticularly into the countries of Syria, 
Lebanon, and Trans-Jordan. He said 
various estimates placed their number 
between 800,000 and 1,500,000 per- 
sons. 

“The Communists are not neglect- 
ing the chance to talk to them,” he 
said. “It has the rulers of these coun- 
tries worried.” He added that the 
United Nations had a job to do in im- 
proving their condition and providing 
them with jobs, food, and clothing. 

Follis said relations between Arab- 
ian American Oil Company, in which 
his company holds a 30 per cent inter- 
est, and King Ibn Saud of Saudi 

\rabia were excellent. He visited the 
King and Crown Prince. 

“I found an atmosphere of good 
will toward the Americans. The re- 
negotiation of the concession has 
brought about a great deal of satisfac- 
tion. I do not think that what has hap- 
pened in Iran is around the corner 
in Saudi Arabia. In effect, the Saudi 
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Arabian government is now equal 
partners with Aramco, without putting 
up the capital.” 

He said that in addition to the in- 
creased income to Saudi Arabia from 
renegotiation of the concession, 
Aramco was proceeding with its pro- 
gram to improve the Arab’s health and 
to educate them to move up in the or- 
ganization. 

In Indonesia, Follis said an affili- 
ated company was just getting started, 
but that properties there were re- 
garded as important—“There’s no 
question but that there is a terrific 
amount of oil in this area. That’s why 
were encouraged to go forward 
there.” 

He reported Australia was very 
anxious to develop a domestic oil in- 
dustry and that some possible oil pro- 
ducing area has been “Looked at.” 

“We'd like to find oil there, but we 
haven’t any place where we'd like to 
drill. We’ve looked at some possible 
properties, but we do not know what 
we'll do. The areas examined by our 
people in the south and west areas of 
Australia are very isolated.” 


Gas Committee Named 


A 6l-man gas industry advisory 
council has been appointed by Sec- 
retary of the Interior Oscar L. Chap- 
man. He stated that the council will 
advise him on matters connected with 
defense responsibilities regarding gas, 
and that he will call its first meeting 
at an early date. 


Sinclair Forms New 
Research Subsidiary 


Formation of Sinclair Research 
Laboratories, Inc. and election of dj. 
rectors and officers of the new, wholly. 
owned subsidiary of Sinclair Oi! Cor. 
portation, has been announced. The 
new company will take over all the 
research activities of the Sinclair com. 
panies, including the extensive lab. 
oratories at Harvey, Illinois. 

The new corporation was created to 
expand the use of Sinclair’s research 
facilities and skilled personnel in the 
interest of further technological ad. 
vancement, 

Elected as officers of Sinclair Re. 
search Laboratories, Inc., were: E. W. 
Isom, chairman of the board; P. (, 
Spencer, president; W. M. Flowers, 
executive vice president, and EF. C. 
Herthel, vice president. Named as di- 
rectors were: W. R. Argyle, W. M. 
Flowers, E. C. Herthel, E. L. Hughes, 
E. W. Isom, T. B. Kimball, W. H. Mor- 
ris, H. L. Phillips, and P. C. Spencer. 


Aluminum Production Up 


“Average daily production of pri- 
mary aluminum in the United States 
during February advanced more than 
two per cent over the January rate,” 
reported Donald M. White, secretary 
of The Aluminum Association, “re- 
flecting the industry’s continuing ef- 
forts to boost its output.” Because 
February is a shorter month, however. 
the total amount produced was less. 





1951 officers of the Delta chapter of American Institute of Mining and Metallurgica! Engineers 

wore named at a New Orleans meeting. They are: Seated: Raymond B. Kelly, Jr., Richardson Bass, 

vice chairman; H. M. Krause, Jr., Humble, chairman; J. E. R. Sheeler, Shell, vice chairman; stand- 

ing, J. H. Homer, Humble, secretary; J. H. Rambin, Jr., The Texas Company, director; A. L. Vitter 
California Company, treasurer; E. N. Van Duzee, Shell, director. 
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French Students Study 
Engineering in U.S. A. 


Eleven of France’s leading petro- 
leum engineers are at the University 
of Texas for a nine-month study of 
the U. S. petroleum industry. Dr. W. 
A. Cunningham, university chemical 
engineering professor, is directing 
their work, which includes in-service 

" training in the petroleum industry and 
attending advanced classes and semi- 
nars at outstanding universities 
throughout the nation. 

The special program is sponsored 
jointly by the Economic Cooperation 
Administration and the French gov- 
ernment. 

“France and her territories contain 
five per cent of the world’s areas 
where oil will most likely be found,” 
Dr. Cunningham explained. “How- 
ever, oil development in those areas 
is just getting under way. 


* 
























Women Engineers Meet 


The need for women engineers in 
our expanding technology and par- 
ticularly, in the present emergency, 
was the central theme of the third an- 
nual conference of the Society of 
Women Engineers held in New York. 

Miss Beatrice Hicks, president of 
the society, (in her opening talk) 
pointed out that the present desperate 
shortage of people trained in engineer- 
ing will continue to grow, and the 
needed personnel will be drawn from 
those having engineering background 
whether men or women. 

































| WANTED—PIPE LINE 

| ENGINEER-ECONOMIST 

| Large integrated oil company 
wishes to engage in staff capacity an 
experienced pipe line engineer who 
has ability and experience in eco- 
nomic analysis of crude oil and 
products, pipe line facilities—both | 
existing and proposed. Company | 
does not have man specializing in | 
this field. Location would be in | 
_ home office in Eastern United States. | 
Please state age, experience, and | 
give references with first reply. Box | 
124, % The Petroleum Engineer, | 
P. O. Box 1589, Dallas, Texas. 




































HELP WANTED 


ELECTRICAL ENGINEER WITH CRUDE OIL 
PIPE LINE EXPERIENCE. FAMILIAR WITH 
DESIGN OF ELECTRIC PUMP STATIONS, 
AUXILIARY ELECTRIC MACHINERY AND 
EQUIPMENT, REMOTE CONTROL CIRCUITS, 
POWER SUB-STATION AND DISTRIBUTION 
CIRCUITS FOR INSTALLATIONS UP TO 5000 
HORSEPOWER. FAMILIARITY WITH COM- 
MUNICATION CIRCUITS AND ELECTRONIC 
EQUIPMENT ALSO REQUIRED. INCLUDE 
FULL PROFESSIONAL AND PERSONAL DE- 
TAILS FIRST LETTER. 
















Write Box 123, c/o The Petroleum Engineer, 


P. ©. Box 1589, Dallas, Texas. | 


THE PETROLEUM ENGINEER, May, 





















THREADE 


nt 
bp with minim ied 


screngt 
—_— od set 
@ East handling * 4 
“ require 
@ No jot welding 


ANB, 


ed 

ipment neede 
elding es? 

e No field » ‘ 


This folder 
will help users 
of threaded 
surface casing 





To show how Naylor Threaded Surface Casing can 
fit into your operations, Naylor has prepared this 
handy bulletin. It presents helpful information and 
complete specifications in concise form. You can 
obtain your copy without obligation by writing our 


distributor or sending your request to us. 


NEN GRO) a alii: 


Naylor Pipe Company, 1240 E. 92nd St., Chicago 19, IIl. 
New York Office, 350 Madison Avenue, New York 17, N.Y. 





Mid-Continent Supply Company, Ft. Worth, Texas and Branches 


Exclusive distributors in Mid-Continent and Gulf Coast Areas 


To obtain more information on products advertised see page E-49 
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PRIMARY SELECTIVE NETWORK SYSTEM 


system rates high on service continuity 
flexibility. Two Primary Feeders supply 
power. If a fault occurs on one, the other 
Feeder takes over to keep service continuous. 
If a fault occurs in a Power Center, its section 
of the plant is supplied by the adjacent Power 
enters through the interconnecting Secondary 
eders. 
When additional power is needed, one 
mary Feeder supplies the plant while a new 
»wer Center is connected to the dead feeder. 
plant keeps operating. 


This is one of eleven basic systems, all 
h varying characteristics. Let experienced 
estinghouse engineers help you plan the 
stem best fitted to your operations. 
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EQUIPMENT FOR THE 
PETROLEUM INDUSTRY 
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Westinghouse 





| HOW MUCH DOES 17 COST 


when a distilling column 
goes down ? 


. 





Probably more than you care to think about. 
But when power failure is at fault this costly 
threat can be eliminated. The answer: 


A planned power distribution system! 


When you modernize existing plants or 
build new ones, plan a system that insures 
service continuity ... that gives you alternate 
power routes when electrical troubles occur. 
Moreover, make sure the system will be flexible 
... to permit load shifts and allow expansion 
without shutdown. 

The Primary Selective Network shown on 
the opposite page is an example of a system 
that gives you this important service con- 


tinuity and flexibility. But this is just one of 
the many systems you'll want to consider. Each 
has specific advantages depending on your 
particular operation. And Westinghouse can 
help you and your plant contractor design the 
system that best fits your requirements. 


To help you make preliminary decisions 
we've prepared informative material covering 
all systems. Write for yours now. And re- 
member, when you’re building or moderniz- 
ing, call in your Westinghouse engineers. 
With wide experience in power problems they 
can help you plan the one best system for your 
particular operation. J-94855 


HERE’S REAL HELP FOR YOUR SYSTEM PLANNING 


‘Industrial Plant Distribution Systems”: 34 fact-filled pages completely 
explain the eleven basic systems. Ask for B-4045. 


A System Selector: pocket-sized selector card quickly shows the char- 


acteristics of each type. ° 


A Full-Color Movie: sound movie dramatizes the economies of system 


planning. Ask your Westinghouse representative for a free showing. 


Get this valuable information now. Call your Westinghouse office or 
write: Westinghouse Electric Corp., P. O. Box 868, Pittsburgh 30, Pa. 





Personals 





William P. Gee 


> William P. Gee, vice president of 
Texaco Development Corporation, has 
been promoted to assistant to the 
president of The Texas Company. Gee 
attended the University of Texas and 
Massachusetts Institute of Technology. 
He entered the oil business in 1919, 
and was first employed by The Texas 
Company in 1927 as a research chem- 
ist in the Port Arthur, Texas, refinery. 
He has been actively engaged in the 
development and commercialization of 
many of the processes licensed by The 
Texas Company. Previously he has 
been engaged in the process licensing 
phases of the business of Texaco De- 
velopment Corporation. 


> L. L. Dresser, prominent oil engi- 
neer and civic leader of Tulsa, Okla- 
homa, has been named president of 
the National Society of Professional 
Engineers. At present vice president 
of the Southwestern Area, NSPE, and 
former holder of many state and na- 
tional society offices, he is president of 
the Dresser Engineering Company, 
Tulsa, Oklahoma. He is serving on va- 
rious committees of the Tulsa Cham- 
ber of Commerce and is a member of 
the Tulsa County Master Plan Com- 
mittee. In addition, he is a member of 
the Technical Club, Governor Turner’s 
Citizens’ Advisory Committee, and 
president of the Natural Gasoline Sup- 
ply Men’s Association, 


> Morton F, Leopold, who has been 


in charge of motion picture produc- * 


tion for the Bureau of Mines for more 
than three decades, has been presented 
a gold medal and a citation for dis- 
tinguished service. Presentation of the 
Distinguished Service Award of the 
United States Department of the In- 
terior was made by James Boyd, di- 
rector of the Bureau of Mines and De- 
fense Minerals Administrator, on 
behalf of Secretary of the Interior 
Oscar L. Chapman. Leopold, who 
joined the Bureau a few months after 
its creation in 1910, was placed in 
charge of the Bureau’s motion picture 
and lantern slide work in 1918. 
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> Dr. Paul D. Foote, vice president 
of Gulf Oil Corporation in charge of 
research and development, was pre- 
sented with the Outstanding Achieve- 
ment Medal Award of the University 
of Minnesota at Minneapolis. The 
honor is reserved for former students 
who have attained high eminence and 
distinction. It was conferred as part 
of the University’s centennial observ- 
ances during dedication of social sci- 
ence and liberal arts buildings. 

Dr. Foote received his Ph.D. in 
Physics from the University in 1917. 


> Jack McKenna has been named 
safety director of Lion Oil Company. 
McKenna has served as assistant safety 
director since 1948 and has been act- 
ing safety director since the death of 
J. R. Gordon who headed the com- 


pany’s safety activities for 10 years. 


W. T. Nightingale, new president 
of Mountain Fuel Supply Company, 
Rock Springs, Wyoming. In the item 
making the announcement last month, 
the photo of another man was used. 


last month. 





Rayburn L. Foster, new Phillips 
Petroleum Company director. The 
wrong photo was identified as Foster 





John W. Brice 


> John W. Brice, The Carter (ij 
Company, has been elected to the new 
position of chairman of the board of 
directors effective June 8, following 
the completion of his present term as 
a member of the board of directors of 
Standard Oil Company (New Jersey). 
O. C. Schorp, who continues as chief 
executive officer of the company, 
stated that the new Carter office of 
chairman of the board was established 
to aid in the formulation of long range 
plans and broad corporate policies. 

Brice, a former Carter executive 
vice president and director, was grad- 
uated from the University of Texas in 
1927. He first joined Carter in 1942 
as a director and vice president in 
charge of exploration, becoming ex- 
ecutive vice president in 1943. In 1945, 
he was transferred to the Jersey com- 
pany in New York as assistant coor- 
dinator of producing, later becoming 
coordinator. In 1949, he was elected 
a member of the Jersey Board. 


> Dr. Frank C. Fowler, formerly of 
the University of Oklahoma faculty, 
has been added to the staff of Mid- 
west Research Institute, Kansas City, 
as petroleum consultant. Fowler at- 
tended the universities of Illinois and 
Michigan, and was awarded the Ph.D. 
degree from the latter school in 1943. 

He will conduct investigations in 
petroleum and allied fields for the In- 
stitute. 


> Dr. Norman Hackerman, Uni- 
versity of Texas Corrosion Research 
Laboratory director and chemistry 
professor, will lecture June 18-23 at 
the Massachusetts Institute of Tech- 
nology. 


> Charles E. Simons, vice president 
and general manager of the Texas 
Mid-Continent Oil and Gas Associa 
tion, has been appointed to the Amer- 
ican Petroleum Institute’s Committee 
on Highways. Simons has been long 
associated with highway improvement 
work, having formerly served as ext 
cutive officer for the Texas Good Roads 
Association for 11 years prior to tak 
ing the Mid-Continent post. 
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> Dr. Karl V. Kitzmiller has been 
named associate medical director of 
Ethyl Corporation. He will direct the 
medical work of the corporation and 
act in a supervisory and advisory ca- 
pacity on medical problems of the 
sales, research, and manufacturing de- 

artments, relieving Dr. Robert A. 
Kehoe, medical director, of all duties 
possible in Ethyl’s health and safety 
operations. Dr. Kitzmiller joined 
Ethyl’s medical department in 1926, 
was named medical supervisor in 1942 
and assistant medical director in 1946. 


> George C. Merrick has been 
named industrial relations supervisor 
for Stanolind Oil and Gas Company’s 
Texas-Louisiana Gulf Coast division. 
Merrick comes to. Houston from 
Brownsville, Texas, where he was in- 
dustrial relations supervisor for Stan- 
olind’s new chemical plant. Although 


he is a native of Illinois, Merrick has: 
spent a reat deal of time in Texas - 


since his graduation from Yale Uni- 
versity in 1940, He joined Stanolind 
that year and worked in the com- 
pany’s Hastings field south of Houston 
before taking a military leave of ab- 
sence in 1941. 


> Andrew Kalitinsky, former chief 
engineer Of the NEPA (Nuclear En- 
ergy for Propulsion of Aircraft) 
Project, has been appointed by The 
M. W. Kellogg Company, refinery and 
chemical engineers of New York City, 
as manager of the company’s special 
projects department. This department 






Hearn } 


is playing an increasingly important 
part in research and development of 
rockets and rocket motors for the U. S. 
Air Force and Navy. 

One of the youngest men ever to 
receive the honor, Kalitinsky was 
awarded the Manly Memorial Medal 
in 1949 by the Society of Automotive 
Engineers for his paper, “Atomic 
Power and Aircraft Propulsion.” The 
medal was established in honor of the 
late Charles Matthews Manly, a pio- 
neer in the aircraft engine field, and 
its awards constitute a capsule his- 
tory of the progress in aircraft pro- 
pulsion. He was educated at the Swiss 
Federal Institute in Zurich. 


> G. Gordon Biggar, assistant man- 
ager of public relations for Shell Oil 
Company, New York, was elected 
president of the Industrial Audio- 
Visual Association at its annual meet- 
ing recently held in Chicago, Illinois. 

Other officers elected included Dan- 
iel Rockford, Standard Oil Com- 
pany (New Jersey), vice president; 
Frank Howe, Pan-American Air- 
ways, New York, eastern district di- 
rector; William Pratt, American 
Telephone and Telegraph Company, 
New York, corresponding secretary; 
Donald Steinke, Dow Chemical 
Company, Midland, Michigan, record- 
ing secretary, and J. T. Hawkinson, 
Illinois Central Railroad, Chicago, 
treasurer. Biggar is a charter member 
of the association and has served both 
as eastern district director and vice 


president. He joined Shell is 1926. 


a aaa 


> Alec M. Crowell has taken a leave 
from Natural Gas Associated Consult- 
ants, New Orleans, to be chief of 
Fuel and Chemical Section, New Or- 
leans district, Office of Price Stabiliza- 
tion. He will work under the super- 
vision of L. J. Dumestre, director, 
and Gerald E. Warren, price execu- 
tive, in the organization of the OPS 
program regarding natural gas, crude 
oil, gasoline, heating oils, kerosine, 
liquefied petroleum gas, lube oils and 
greases, as well as sulfur and chem- 
icals. Crowell, who attended Universi- 
ties of North Carolina and Kansas, 
spent 8 years as a petroleum engineer 
for Cities Service Oil Company and 
Standard Oil Company of New York 
in the Mid-Continent and California 
oil fields. 


> John H. Purnell who recently re- 
signed as editor of the Examiner-En- 
terprise, Bartlesville’s (Oklahoma) 
leading newspaper, has been ap- 
pointed to the position of director of 
publications and news for Cities Serv- 
ice Oil Company (Delaware). Prior 
to coming to Bartlesville, Purnell had 
served as editor of the newspapers at 
Paris and Marshall, Texas. He was 
also public relations director of the 
East Texas Chamber of Commerce, 
publisher of .a dairy magazine and re- 
gional director of information for the 
Farmers Home Administration. 

Purnell attended Gulf Coast Mili- 
tary Academy, Louisiana Polytechnic 
Institute, Centenary College and Lou- 
isiana State University. 





The 1950 officers of the Los Angeles Nomads are shown here after turning over their duties to the new officers. They are 
J. Paschall, J. A. Engstrand, K. F. Forsyth, James D. Hughes, Earl M. Boggess, John H. Flanagan, J. C. Ballagh, 


John W. Rife, and Lee J. Laird. The photo was taken at the annual Nomads banquet. 
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Since 1945, we've more than tripled our = The power system of Texas Electric Service 
power generating capacity — from |21,- | Company has for many years supplied 
000 to 374,275 kilowatts at the end of electric power for well pumping, pipe line 
1950. New plants totaling 124,000 kilo- | pumping, refining and well drilling in many 
watts are scheduled for 1952. New trans- West Texas oil fields. Electric power, 
mission lines, substations and distribution through these many years, has been one 
systems round out the most ambitious _— of the greatest single aids in the develop- 
building program in the company's history. |= ment of West Texas’ oil potentials. 





*Shown above is the 44,000 kilowatt Morgan Creek steam-electric generating sta- 
tion of Texas Electric Service Company near Colorado City and in the heart of the 
most active oil producing and oil transportation development in the mid-continent 
area. The white outline shows the location of the second 44,000 kilowatt unit, now 
under construction and scheduled for completion next year. 











TEXAS ELECTRIC SERVICE COMPANY 
TT LN ea 
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BIBLIOGRAPHY—Classified list of important papers for 1949 - 1950 








Phase Behavior of a Propane-Topped Crude Oil System. 
Application to Solvent Extraction Calculations, F. H. 
Poetmann and M. R. Dean, Chem. Engr. Progress 45, 
636-43, Oct., 1949. 

Phase Equilibria in Ternary Paraffin Systems, H. H. 
Reamer, J. M. Siskin, and B. H. Sage, Ind. Eng. Chem. 
41, 2871-75, Dec., 1949. 

Phenols From Hydrogenation of Coal, E. O. Woolfolk, 
Milton Orchin, and M. J. Dull, ACS, 116th Meeting, 
Div. of Ind. and Engr. Chem., Atlantic City, N. J., 
Sept. 18-23, 1949. 

Physical Prpoerties of Promoted Molybdenum Catalysts, 
R. H. Griffith and P. R. Lindars, Nature 165, 486-7, 
March, 25, 1950. 

Physio- Chemical Effects of Ultrasonics, Alfred Weissler, 

AIChE, Boston Regional Meeting, New Ocean House, 
Swampscott, Mass., May 28-31, 1950. 

Pilot-Size Continous Still, C. C. Ward and F. G. Sthwartz, 
Petr. Processing 5, 164-6, Feb., 

Plate Efficiencies in ed md ogy ‘Columns, G. C. 
Williams, E. K. Stigger, and J. H. Nichols, Chem. Engr. 
Progress 46, 7-16, Jan., 1950. 

Platformate— Properties ‘and Mg ey J. S. Bogen 
and Vladimir Haensel, API, Mid-Year Meeting, Div. 
. Refining, Hotel Cheeitnd’ Cleveland, Ohio, May 1-4, 

1950. 


Platforming, Vladimir Haensel, on ee Meeting, 
San Antonio, Tex., March 27-29, 195 

Platforming, E. F. Nelson, The Petr. = 21, C-22— 
C-30, April, 1949. 

Platforming ee anal Weber, Oil and Gas J. 48, 
22-3, March 2 

Polymerization of ——_ V. I. Komarewsky and C. C. 
Shis, J. Am. Chem. Soc. 72, 1562-3, April, 1950. 

Possibilities and Costs of Synthetic Fuels, S. Landa, The 
Petr. Engr. 22, A-53, 54, 56, Jan., 

Power Plants for Modern Refi oy T G. Hicks, Petr. 
Refiner 28, 113-16, Dec., 1949. 

Preeombustion Reactions in a Motored Engine, D. L. 
Pastell, SAE, Summer Meeting, French Lick Springs 
Het French Lick, Ind., June 4-9, 1950. 

Preparation of Phosphonyl Chlorides, W. L. Jensen and 

Noller, J. Am. Chem. Soc. 71, 2384-5, July, 1949. 

Preparation of Contact Catalysts, D. Ridge and H. G. 

Emblem, Chem. & Ind. 28, 500, July 9, 1949. 
ure Drops i in Transfer Lines, . H. Belden and L. 8. 
Kassel, Ind. Engr. Chem. 41, 1174-8, June, 1949. 

Problems of Combustion—Liquid-Propellant Rocket 
Motors, R. B. Canright, AIChE, Regional Meeting, 
Los Angeles, Calif., March 6-10, 1949. 

Process Control—by Graphic Panel, D. M. Boyd, Jr., 
Oil and Gas J. 48, 86, 91-2, Sept. 15, 1949. ‘ 

Production of Liquid Fuels from Coal and Oil Shale, 
George Roberts, Jr. and P. R. Schutz, Oil and Gas J. 
48, 116-17, 120-25, Sept. 15, 1949. 

Production of Phenol by Direct Oxidation of Benzene, 
W. I. Deaton, H. G. Doherty, and R. H. Krieble, Ind. 
Engr. Chem. 42, 777-86, May, 1950. 

Progress and Trends in Petroleum Refinery Instrumenta- 
tion, Douglas M. Considine, WPRA, Annual Meeting, 
San Antonio, Tex., March 27-29, 1950. 

Progress Report on Ordnance Field Tests of High Sulfur 
Fuel in Series 2 Lubricating Oils, N. L. Klein, ASTM, First 
Pacific Area National Meeting, Fairmont and Mark 
Hopkins Hotels, San Franeisco, Calif., Oct. 10-14, 1949. 

Promoting Understanding i in Industry, E. B. McConnell, 
API, Mid-Year Meeting, Div. of —s Hotel Cleve- 
land, Cleveland, Ohio, May 1-4, 1950 

Propane i in ‘Separation of High Molecular Weight Com- 
pounds, Richard Bogash and A. N. Hixson, Chem. 
Engr. Prog. 45, 597-601, Oct., 1949. 

Proportions of Cymenes from Prop lation of Toluene, Fran- 
cis E. Condon, J. Am. C 2, ee. 71, 3544, Oct. 1949. 

Propylene Polymerization, W i F. Deeter, Oil and Gas J. 
48, 252-3, 256-8, March 23, 1950. 

Protein From Petroleum, 0. W. Willcox, World Petr. 21, 
68, April, 19 

Pure nde ol From Petroleum-Recovery of Aniline 
Solvents from Distex Hydrocarbon Products by a 
Extraction, J. Griswold, Ju-Nam Chew, and M. 
Klecka, Ind. Engr. Chem. 42, 1246-51, June, 1950. 

Purification of Five Hydrocarbons by Adsorption, A. J. 
Streiff, B. J. Mair, and F. D. Rossini, Ind. Engr. Chem. 
41, 2037- 8, Sept., 1949. 

P-V-T Relations of. Gases, H. P. Meissner and R. Seferian, 
AIChE, Boston Regional Meeting, New Ocean House, 
Swampscott, Mass., May 28-31, 1950. 

Pyrolysis of Butadiene, M. T. Murphy and A. C. Duggan, 
J. Am. Chem. Soc. 71, 3347-9, Oct., 1949. 

Pyrolysis of Hydrocarbons, A. J. B. Robertson, Proc. Roy. 
Soc. 199, 394-411, Nov. 7, 1949. 

Pyrolysis of Hydrocarbon Polymers, §. L. Madorsky, Na- 
tional Bureau of Standards, 111, 360-1, April 7, 1950. 
Pyrolytic Production of Liquid Fuels, E. W. Isom, Colo- 
tado School of Mines, 75th Anniversary, Golden, Colo., 
Rept. 29-Oct. 1, 1949. 

Quantitative Separation of Butadiene from its Dimer, J. L. 
a and C. P. Hablitzel, Anal. Chem. 21, 1046-9, Sept.; 


Snoviadine Techniques With Carbon 14, William H. 
Beamer and George J. Atchison, ACS, 115th Meeting, 
Diy. of Physical and Inorganic Chem., San Francisco, 

Calif., March 27-April 1, 1949. 

















Radioactive Tracers for Research on Engine Wear, P. L. 
Pinotti, D. E. Hull, and E. J. McLaughlin, SAE Quar- 
terly Trans. 3, 634-38, Oct., 1949. 

Radiography—A Refinery Corrosion Inspection Tool, 
R. H. Stewart, Petr. Processing 4, _ 14, Nov., 1949. 

Raney Nickel Catalyst, H. A. Smith, W. C. Bedoit, Jr., 
—- J. F. Fuzek, J. Am. Chem. Soc. 71, 3769-71, Nov., 
1949. 

Rapid Pay-Off in Saving be ag _— C. Uhl, Petr. 
Processing 4, 249-53, March, 1 

Rapid X-Ray Determination of Sulfur in Distillate Fuels, 
Harold K. Hughes and John W. Wilczewski, API, Mid- 
Year Meeting, Div. of Refining, Hotel Cleveland, 
Cleveland, Ohio, May 1-4, 1950. 

Rate of SSlfonation of Benzene With Sulfuric Acid, R. R. 
White and R. C. Crooks, Chem. Engr. Progress 46, 
249-57, May, 1950. 

Reaction of Iron With ous Sulfur Compounds, L. A. 
Hamilton and W. ACS, 115th Meeting, 
Symposium on Dine Sane Compounds, San Fran- 
cisco, Calif., March 27-April 1, 1949. 

Reaction of Menthyl Radicals With n-Butane, Robert 
Gomer, J. Am. Chem. Soc. 72, 201-3, Jan., 1950. 

Reaction of Ae @ Atoms With 1 Ethylene, J. H. Green- 
blatt and Winkler, Can. J. Research (B) 27, 
721-31, Aug., 1949. 

Reactions of Paraffins With Sulfur Vapor, W. A. Bryce and 
Cyril Hinshelwood, J. Chem. Soc., 3879-87, Dec., 1949. 

Reaction of Thiophene With Olefinie Compounds, Herman 
Pines, Bruno Kvetinskas, and J. A. Vesely, J. Am. 
Chem. Soc. 72, 1568-71, April, 1950. i; 

Reactions of Cyclic Hydrocarbons. I, II, III, R. Sperling, 
J. Chem. Soc. 1925-7; 1928-32; 1932-8, July, 1949. 

Reduction . Halomethanes With Lithium ’ Aluminum 

Hydride, V. H. Dibeler, J. Research Natl. Bur. Stand- 
ards 44, 363-5, “April, seo. p 

Refinery Flare Stack Ignition Devices, O. L. Clevenger 
-—- A. McElhannon, Petr. Refiner 29, 148-9, March, 

Refinery Waste Disposal, E. M. Proctor, Petr. Processing 
5, 132-4, Feb., 1950. 

Refining F Any! bil With Liquid em - Mattikow, 
J. Am. Oil Chem. Soc. 27, 11-14, Jan., 1950. 

Refining Technology, A. L. Foster, The Petr. Engr. 21, 
A-45—A-50, May, 1950. 

Refrigeration- eee _— Boosts Propane Re- 
cevery, Will Swerdloff, Petr. Processing 4, 993-7, 
Sept., 1949. 

Road Effectiveness of Tetraethyllead as Influenced by 
Added Sulfur, Donald H. Pulleyblank and Wheeler G. 
Lovell, API, Mid-Year Meeting, Div. of Refining, 
Hotel Cleveland, Cleveland, Ohio, May 1-4, 1950. 

Rotameters for Petroleum Processing Plants, >» &. 
Hicks, Petr. Processing 5, 147-9, Feb., 1950. 

Scrubbing Devices Successfully Control Air Pollution 
from Refinery Processes, E. P. Kropp, API, 15th 
Annual Mid-Year Meeting, Cleveland, Ohio, May 3, 


1951. 

Selective Catalysis, G. M. Schwab and E. Schwab- 
Agallidis, J. Am. Chem. Soc. 71, 1806-16, May, 1949. 

Separating Hydrogen from Coke-Oven ‘Gas, Pierre 
Guillaumeron, Chem. Engr. 56, 105-10, July, 1949. 

Separation of Gas-Oil and Wax Fractions of Petreleum 
by Adsorption, J. B. Mair, A. J. Sweetman, and F. D. 
Rossini, Ind. Engr. Chem. 41, 2224-30, Oct., 1949. 

Separation of Hydrocarbons by Selective “Absorption, M. 

odlewicz, Nature 164, 1132-3, Dec. 31, 1949. 

Separation of m— and p—Cresols by Liquid-Liquid 
Extraction, C. A. Walker, Ind. Engr. Chem. 42, 1226-9, 
June, 1950. 

Separation of Oil Refinery Waste Waters, R. F. Weston, 
Ind. Engr. Chem. 42, 607-12, April, 1950. 

Separation of 2, ae, 1, cis-3-Dimethyl- 
cyclopentane, and 3-Et a from Petroleum, 
C. B. Willingham, A. R. Glasgow, Jr., and D. 
Rossini, J. Research Natl. Bur. Standards 44, 411-8, 


Shale Tar Bases as a Gasoline +? G. E. Map- 
stone, Petr. Refiner 28, 111-13, Oct., 1949 

Slow Oxidation of 2-Methylpentane, C. F, Cullis, Trans. 
Faraday Soc. 45, 709-14, Aug., 1949. 

Solvent Dewaxing and Wax Manufacturing from Penn- 
sylvania Grade Crude Oil, J. M. Hinman, NPA, Annual 
Meeting, Hotel Traymore, Atlantie City, N. J., Sept. 
14-16, 1949.. 

Solvent Extraction of Asphaltic Residues, H. E. Schweyer 
and O. M. Brown, Petr. Processing 5, 151-6, Feb., 1950. 

Solvent Extraction of Lubricating Oils, E. J. Reeves and 

P. Hardin, Petr. Refiner 29, 89-90, Jan., 1950. 

Solvent Extraction of Tar Acids from Coal Tar Hydro- 
carbons, C. F. Prutton, T. J. Walsh, and A. M. Desai, 
Ind. Engr. Chem. 42, 1210-17, June, 1950. 

Some Nacong Gas-Phase Beotens of Aromatic Hydro- 

carbons, P. H. Given and D. L. Hammick, _J. Chem. 
Soc., 1779-83, July, 1949, 

Some General Considerations of Hydrocarbon Seheie, 
C. R. Porter, J. Inst. Petr. 36, 61-7, Feb., 

Some Research on Aromatization Catalysts Moe on the 
Oxides of Chromium and Aluminum, G. H. Visser, Bull 
assoc. franc. techniciens petrole, No. 80, 3-15, April 1, 
1950. 





Sonic Collectors for Treating Fumes, L. 8. McCaslin, Jr., 
Oil and Gas J. 48, 50, March 9, 1950. 

Space Velocii Charts Aid Operation of Fluid Catalytic 
Cracking Uni J. H. Gary, Petr. Processing 4, 1104, 

ct. 

Specific Problems Pertaining to Lubrication of Industrial 
Turbines, T. N. Bath, ASTM, First Pacific Area 
haga Meeting, Fairmont and Mark Hopkins Hotels, 
San Francisco, Calif., Oct. 10-14, 1949. 

Spontaneous Emulsification of Pure’ Xylene in an Aqueous 
Solution through Mere Adsorption of a Detergent in 
ee e Interface, A. Kaminski and J. W. McBain, Proc. 

y. Soc. (London) 198, 447-54, Sept. 7, 1949. 

Pn han of Soli Catalysts, P. W. lwood, Bull. Soc. 
Chim. France, No. 3-4, D-167-9, March-April, 1949. 
Sulfur Compounds from’ Petroleum Hydrocarbons. Re- 
—— = —— of Tertiary Aliphatic = 

A. Schulze, G. H. Short, and W. 
en xs. ‘bth Southwestern Regional Moston. 
Symposium on Chemicals from Petroleum, Oklahoma 
City, Okla., Dec. 10, 1949. 

Sulfurized Extreme-Pressure Lubricants and Ove Oils, 
Helen Sellei, Parts I, Petr. Prreessing 4 , 1003-8, 
September, 1949; 116-36, October, 1949. 

Sulfur-Recovery Plant, George Weber, Oil and Gas J. 
48, 38, Dec. 29, 1949. 

Surface Area and Catalytic Activity of Aluminum Oxide, 
W. 8. Brey, Jr. and K. A. Krieger, J. Am. Chem. Soc. 
71, 3637-41, Nov., 1949. 

Supervisory Development Program at Esso Standard’s 

aton Rouge Refinery, H. J. Voorhies, API, Mid-Year 
Meeting, Div. of Refining, Hotel Cleveland, Cleveland, 
Ohio, ay 1-4, 1950. 

Syntheses and Properties x Two Olefins, Six Paraffins, and 
Their Intermediates, T. W. Mears, Abraham Fookson, 
Philip O. Pomerantz, E. H. Rich , C. 8. Dussinger, and 
F. L. Howard, J . Research Nati. aa Standards 44, 
299-311, March, 7050. 

Synthesis Gas From Coal, P. T. Martin, Chem. Inds. 65, 
365-72, March, 1950. 

Synthesis Gas Production from Methane, B. J. Mayland 
and G. E. Hays, Chem. Engr. Progress 45, 452-8, July, 


1949. 

Synthesis of Aliphatic Acids, D. M. Newitt and S. A. 
Momen, J. Chem. Soc. 2945-8, Nov., 1949. 

Synthesis of Branched Chain Hydrocarbons, W. J 
Hickinbottom, J. Inst. Petr. 36, 67-70, Feb., 1950. 

Synthesis of 2, 3, 6-Trimethylhexane ~ of 2, 4, 6- 
Trimethylheptane, H J. Shine and E. E . Turner, J 
Inst. Petr. 36, 70-3, Feb., 1950. 

Synthesis of 4-Carbon Ring Compounds, J. D. Roberts and 
C. W. Sauer, J. Am. Chem. Soc. 71, 3925-9, am 1949. 

Techniques in High Pressure Vessel Design, E . L. Clark, 
A. M. Whitehouse, and H. J. Kandiner, ASME, Process 
Industries Div. and Pittsburgh Mechanical Engineering 
Conference, Hotel William Penn, Pittsburgh, Pa., 
April 24-27, 1950. 

Technique “J Performance Studies on Commercial Frac- 
tionators, E. Gelus, 8. Marple, Jr., and E. Manning, 
Jr., Chem Engr. Progress 45, 602-8, " Oct., 1949. 

Test Data —- from Five Years of Synthetic Fuels 

ch, V. B. Guthrie, Petr. Processing 5, 505-8, 
510, May, 1950. 
The {Adsorption of gt = Nickel Catalysts— 
tion Isobars from 20 m Temperature, 
J. Colloid Sci. 5, 141-7, Ape 1960. 

The Behavior of Tron-Modi ed 70-30 Cupro Nickel Alloy 
in Salt Water in Some Petroleum Environments, F. A. 
LaQue and J. F. Mason, Jr., API Mid-Year Meeting, 
Div. of Refining, Hotel Cleveland, Cleveland, Ohio, 
May 1-4, 1950. 

The Copper-Strip Test—A Study of Current Methods of 
Interpretation and an Examination of Pro) New 
Procedures, F. W. H. Matthews and D. F. Parsons 
API, Mid-Year Meeting, Div. of Refiniug, Hotel 
Cleveland, Cleveland, Ohio, May 1-4, 1950. 

The Corrosive Sulfur laxton and K. H. V. 
French, J. Inst. Petr. 35, 496-507, July, 1949. 

The Effect of Hydrocarbon Structure on oot 
Knock Performance of Motor Fuels, T. Prickett, 
M. H. Campbell, R. L. Johnson, and D. G. ; PI, 
Mid-Year Meeti . Div. of Refining, Hotel Cleveland, 
Cleveland, Ohio, fay 1-4, 1950. 

The Elimination of Combustion Knock—Texaco Com- 
bustion Process, E. M. Barber, W. T. Tierney, and 
Blake Reynolds, SAE, Summer Meeting, French Lick 
Springs Hotel, French Lick, Ind., June 4-9, 1950. 

The Evaluation of Motor Fuels for High Compression 
Engines, M. M. Roensch, SAE, National West Coast 
eT Biltmore Hotel, Los’ Angeles, Calif., Aug. 

The Fluidized-Solids Le 2 = Its Industrial Ap- 
plications, C. C. Hall and L. J. Jolley, International 
Chem. Eng. 31, 159-66, A ril, isso 

The Foreman in Refinery aintenance—His Duties and 
a Method of Grading Him, Robert L. Rude, API, Mid- 
Year M Div. of ‘Refining, Hotel Cleveland, 
Cleveland, Ohio, May 1-4, 1950. 

The Gasification of Carbon with ots Oxides in a 
Fluidized Powder Bed, W. K. Lewis, E. R. Gilliland, 
and M. P. Sweeney, AIChE, Boston Regional Meeting, 
po Ocean House, Swampscott, Mass., May 28-31, 
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LAUGH with BARNEY 





Overheard in the cold war: The 
Soviet government points with great 
pride to the fact that Russian women 
do a man’s work and get a man’s pay. 

That’s nothing. Over here women 
can get a man’s pay without doing any 
work at all. 

7 5 ds 

In any responsible situation, to do 

less than your best is degrading. 
a 

Most women would be more spic if 

they had less span. 
ee . 

The family was engaged in the 
game of questions and answers, when 
Mother directed a question to little 
Marjorie. 

“Dear,” Mother inquired, “what is 
the opposite of permanent?” 

The child reflected a moment, and 
then replied, “Oh, yes, straight hair!” 
o et 

An army private was hauled on the 
carpet for returning late with a load 
of supplies, “Well, sir,” he said, “I 
picked up a chaplain along the road, 
and after that, those mules couldn’t 
understand a word I said.” 

¢- le 

Many a man has been stung trying 

to get himself a little honey. 


SURE WORK HARD 
10 GIVE PROMPT 








SERVICE - DON'T THEY ? 


a a 


A young father was telling a group 
of friends what a bad time he had 
when his baby was born. Finally a 
young matron inquired, “Who had 
that baby, anyway?” 

The young man nodded toward his 
wife. “She did,” he answered, “but 
she had an anesthetic.” — Capper’s 
Weekly. 


g 7 7 


Department of Revenue Note: In 
many of our dealings with Uncle Sam 
he requires us to prove that we were 
born by submitting a birth certificate 
—but when it comes to collecting 
taxes from us, he never doubts our 
existence. 


* F¢ ¢ 


Mrs. Jones was spending a day in 
bed with a severe cough, and her hus- 
band was working in the back yard, 
hammering some nails into a board. 


A neighbor came over to watch him 


as he worked. 

“How’s the wife?” the neighbor 
asked. 

“Not very well,” replied Jones. 

“Ts that her coughin’?” 

“No,” replied Jones, “it’s a chicken 
house.” 





















A farmer visiting a state mental 
hospital was strolling about the 
grounds when he came upon an ip. 
mate sprawled restfully under the 
shade of a tree. After a word of < reet. 
ing the man sat up and eyed his vis. 
itor with interest. 

“What do you do for a living?” he 
finally asked. 

“I’m a farmer.” 

“Farmer, huh? I used to be a {arm. 
er. Darned hard work.” 

“Sure is,” agreed the visitor. 

“Ever try being crazy?” 

“Why no,” the shocked farmer re. 
plied. 

“You ought to try it some time,” 
declared the inmate as he again re. 
laxed on the cool grass. “Beats farm. 
in.’ 9 


J . a 


Papa Robin: How did that speckled 
egg get in our nest? 
Mama Robin: I did it for a lark. 


di i -f 


Dick: I think we ought to teach that 
dizzy redhead the difference between 
right and wrong. 

Joe: Good idea. You teach her 
what’s right. 


ad 5 A f 


Out for an evening stroll, a priest 
was shocked to spy one of his parish- 
ioners draped drunkenly around a 
lamp post. 

For shame,” said the padre. 
“Young man, what’s gotten into you?” 

“Three Fathers, feather.” 


* 7 1 


“Papa, there’s a woman peddler at 
the door.” 

“Tell him to beat it. I got one too 
many already.” 


7 7 qt 


First Drunk: When I was born, | 
only weighed 3 pounds. 

Second Drunk: Did you live? 

First Drunk: Yeah, you oughta see 
me now. 


5 A tv tA 


First man How do you remember 
people’s names? 

Second man: Well, I associate them. 
For instance. Mrs. Womack has a 
large stomach. I remember Womack- 
stomach. 

Next day, the first man met Mrs. 
Womack on the street and_ said, 


“Hello Mrs. Kelly.” 


5 A i oA 


Liability, Limited? “Is this the F'- 
delity Insurance Company?” asked an 
anxious female voice. 

“ i.” 

“How much do you charge to insure 
my husband’s fidelity?” —Laughter!s 
Legal. 
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“McPherson, 
Henderson, 


& Lafayette, 


Blackwell, © 


7502 East’12th St. 


PLANTS 


Kansas City, 
Missouri 
Oklahoma City, 
Okijahoma 


BRANCH OFFICES 


Magnolia, 
Arkansas 


- Craig, Colorado 


Salem, illinois . 
Ellinwood, Kansas 
Hays, Kansas 


Kansas 
Kentucky 


Lovisiona 


Shreveport, 


Lovisiana 
Mt. Pleasant, 
Michigan 
Brookhaven, 
Mississippi 
Cut Bank, 
Montana 
Sidney, Nebraska 
Hobbs, 
New Mexico 


Wyoming © ~ 
Oklahoma. Powell, Wyoming __ 


Calgary, Alberta, Canada 2 


SALES OFFICES 


Los Angeles, 
California 
Denver, Colorado 


~ Carmi, tlinois 


Chicago, Illinois 
Ellinwood, Kansas 


Wichita, Kansas 


New Orleans, 
Louisiana 
Kansas City, 
Missouri 
Roundup, 
Montana 


Edmonton, Alberta, Canada 


EXPORT SALES 


New. York City, New York 


TIPRP e At 
THERE < at 
mene Ia Vil 


BS&B 


EXECUTIVE OFFICES 


EkCity,. 





Kansas City, 
Missouri 









Tulsa, Oklahoma 


Edmonton, Alber- 
te, Canada 



























Drumright, 

Oklahoma > 

Duncan, % 
Oklahoma © 


Oklahoma i 
Oklahoma City, 







Seminole 


” Skinhome ” : 
Alice, Texas’ 

Borger, Texas 
Graham, Texas 
Houston, Texas os 
Kilgore, Texas S - 
Lubbock, Texas 
Nocona, Texas ~ 
Odessa, Texas 





Snyder, Texas . 
Casper, Wyoming es 
Newcastle, - 


* 


" 4 
a es 
ie. s 







Yee 


Buffalo, New York 
New York City, : 

New York 
Oklahoma City, : 

Oklahoma 
Tulsa, Oklahoma © 
Ft. Worth, Texas — 
Houston, Texas 
Midland, Texes |. 
Casper, Wyoming 


Calgary, Alberta, 
Canada 










Oil and Gas Trade News 


Petro-Chem Named As 
Allis-Chalmers Dealer 
[he Petro - Chemical Equipment 
Company, Inc., 2609 Sunset Boule- 
vard, Houston, Texas has been named 
1 dealer in a portion of Texas for 
\llis-Chalmers motors, controls, blow- 
ers, compressors, and Texrope drive 
equipment. Area served by the new 
dealership includes that south of and 
including Burleson, Brazos, Grimes, 
Walker, and San Jacinto counties, east 
f and including Washington, Austin, 
Colorado, Wharton and Jackson coun- 
ties, and west of and including Mont- 
omery, Harris, and Galveston coun- 


ties 


Houston Firm Is Agent 


The Houston Belting and Supply 
Company has been named a dealer 
for Allis-Chalmers controls in 17 east 
central and southeastern Texas coun- 
ties. Area served by the firm includes 
the counties of Burleson, Brazos, 
Grimes, Walker, San Jacinto, Wash- 
ington, Austin, Colorado, Wharton, 
Jackson, Montgomery, Harris, Galves- 
ton, Matagorda, Fort Bend, Waller, 
ind Brazoria. Principles in the com- 
pany are J. O. Long, president; D. J. 
Wilson, vice president; Paul Long, 
secretary-treasurer, and Roy Long, 
sales manager. 


United Supply and Manufacturing Company of Tulsa 
held its annual sales meeting in Tulsa recently. Executives 
and representatives attending were, top row: C. A. Kennedy, 
H. C. Thornton, L. W. Moore, Paul Smith, E. F. Geary, F. W. 
Fisher, M. W. Brown, W. T. Hughes, C. G. King, Jr., J. L. 
Smith, H. B. Gutelius, Frank Wood, Clifford Gilbert, John 


Diesel Repair Shop Set Up 


Another new, modern diesel repair 
shop, the eleventh in a network serv- 
ing Texas, Louisiana, Oklahoma, and 
Kansas, has been opened by Cummins 
Sales and Service, Inc., at Pharr, 
Texas. A new fleet of specially 
equipped, panel type service trucks, 
ready to go wherever and whenever 
a Cummins diesel needs service, has 
been installed. R. G. Barnes, formerly 
with the company at New Orleans, 
Louisiana, will be district service 
manager at Pharr. Other appoint- 
ments announced include J. M. Dick- 
ey, Jr., from the Oklahoma City shop, 
as parts manager, V. J. Mikell, diesel 
mechanic from the Houston shop, 
service mechanic, and Troy L. Weaver 
as warehouseman. 


Koppers Plans New Plant 


Koppers Company, Inc., has taken 
an option on 158 acres of land at 
Fontana, California, and contemplates 
construction of a plant there for the 
making of enamel pipe coatings and 
roofing materials. The proposed site 
is adjacent to the Kaiser Steel Com- 
pany plant and it was reported that 
Koppers plans to use pitch made from 
tar obtained from Kaiser Steel coke 
ovens, processing it into high-grade 
enamels for pipe coatings, etc. 


Expansion Program 
Underway 


The half-way point on a million 
dollar expansion program has been 
reached by the L. B. Foster Company, 
suppliers of railroad trackage, stee| 
sheet piling, and pipe. Begun in 1949, 
the program is designed to keep costs 
as low as possible through increased 
mechanization and utilization of im. 
proved handling and fabricating tech- 
niques, Foster said. Completely new 
warehousing facilities have been fin- 
ished at Foster’s Chicago plant, which 
is regarded as the best equipped ware- 
house of handling and fabricating 
rail, steel sheet piling, pipe, and re- 
lated items. 


Hilliard Names New Agent 


The Hilliard Corporation, Elmira, 
New York, manufacturers of Hilco 
lube, fuel, and industrial oil filters, 
reclaimers, and purifiers, has an- 
nounced the appointment of the Betz 
Engineering Sales Company, New Or- 
leans, 13, Louisiana, as a new repre- 
sentative. The Betz Engineering Sales 
Company will cover the territory of 
Louisiana, Mississippi, and Southern 
Arkansas. They will act as agents for 
the full line of Hilliard-Hilco lubri- 
cating, filters, reclaimers, purifiers. A. 
W. Betz is head of the Betz company. 


Gilmartin, Jack Schwartz, R. N. Jones, George Schwenker, 
Ben Reagen. Front row: W. H. Huey, James Reed, Glenn 
Wilson, L. V. Jones, R. B. Northrup, H. B. Gutelius, Jr., B. 5. 
Vavra, A. R. Brown, Don Torrance, O. O. Raney, V. R. Lem- 
mons, and W. B. Burch. Everyone who attended the meeting 
agreed it was very successful. 
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Irl Spangler 
Rodney S. Durkee, Lane-Wells president, with three employees to whom 
he has just presented special achievement awards. 


Lane-Wells Honors 3 Men 


Lane-Wells recently held a special 
dinner in Los Angeles to honor three 
employees whose inventions have 
made outstanding contributions to the 
company’s products and services. Irl 
Spangler, Arthur Zschokke, and 
George Turechek each received checks 
for substantial amounts in addition 
to the regular awards previously pre- 
sented them. The checks were a spe- 
cial award by Lane-Wells, presented 
by Rodney S. Durkee, president. 


Rockwell To Get New Plant 


The Rockwell Manufacturing Com- 
pany of Pittsburgh will build a new 
150,000 sq ft manufacturing plant in 
Tupelo, Mississippi. Rockwell Manu- 
facturing Company, a diversified or- 
ganization with 14 plants across the 
country, builds a wide variety of 
products. Among them are valves, gas 
meters, regulators, power tools, etc. 


Representatives, executives, and field men attended 
the Guiberson Corporation's 3-day sales meeting held in 
Dallas, Texas recently. They are, front row: R. L. Lindsay, 
C. E. Lance, H. M. Cherry, L. T. Ferguson, E. W. Nolan, Jr., 
R. Z. Mendenhall, E. L. Kilgore, D. L. Fry, S. D. Beckley. Back 
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Rodney S. Durkee Arthur Zschokke George Turechek 


Emsco Division Holds 
Annual Sales Meeting 


With field men and district mana- 
gers present from 14 Mid-Continent 
and Rocky Moun- 
tain states and 
executives on hand 
from the West 
Coast and Texas, 
the D-+-B division 
of Emsco Derrick 
and Equipment 
Company held a 
two - day annual 
sales meeting in 
W.C.McKinder Houston recently. 

William C “Bill” Kinder, vice presi- 
dent in charge of the D+-B division, 
in opening the meeting declared the 
company’s sucker rod and deep well 
pump sales in 1950 had been the 
greatest in its history, which covers 
more than 30 years. 

In his opening remarks to the sales 
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group, he stated that the company’s 
new plant at Garland, Texas, is oper- 
ating at full capacity. The plant is 
now beginning its second year of op- 
eration. 

Executive offices of the D-+-B divi- 
sion were moved from Los Angeles 
to Garland a few weeks ago. The re- 
maining key offices are scheduled to 
be moved by mid-year. 


Heavy Equipment Shipped 

The heaviest single railroad ship- 
ment ever made from Houston, Texas, 
as well as the heaviest piece of petro- 
leum refinery equipment ever shipped 
by rail anywhere, left south Texas re- 
cently. It was a 49-tray depropanizer, 
13 ft 4 in. in diameter by 120 ft long, 
weighing 601,236 lb. It was fabricated 
in the Houston plant of Wyatt Metal 
and Boiler Works. In order to success- 
fully handle this cargo of more than 
300 tons, two special built, heavy duty 
railroad cars were brought into Hous- 
ton. The middle car served as an idler 
to take care of trackage curves. 


New District Sales Office 


The Patterson Foundry and Ma- 
chine Company of East Liverpool, 
Ohio, has opened a new district sales 
office in Denver, Colorado, with Rob- 
ert Alldredge and William Horblit 
in charge. This new sales office, situ- 
ated in the Majestic Building, has 
been established to provide faster, 
specialized service to the chemical 
processing industries in Colorado, 
Utah, New Mexico, and Wyoming. 


row: R. L. McAdams, R. J. Foreman, A. E. Brummett, B. M. 
Matthews, C. L. Forcum, O. A. Hess, G. P. Thomson, H. S. 
Zane, Jr., D. B. Craver, A. P. Smith, D. L. Moss, R. H. Wash- 
burn, Frank Bridwell, E. E. Embury, J. P. Killingsworth, C. A. 
Teel, R. A. Day, J. T. Anderson, and D. L. McGill. 
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S&J Opens New Addition 


Shand and Jurs Company has just 
announced the opening of a new addi- 
tion to its Berkeley, California plant, 
and home offices. Adjoining its pres- 
ent building, the new two-story addi- 
tion will provide about 12,000 more 
square feet of floor space and repre- 
sents an investment of about $150,- 
000. Shand and Jurs entire manufac- 
turing activities are carried on at its 
Berkeley plant, but factory branch 
sales offices are maintained at New 
York, Chicago, Houston, Tulsa and 
Los Angeles, with representatives in 
Seattle, Vancouver, Montreal, Cara- 
cas, and Buenos Aires. 


Planning Board Set Up 


A new Planning Board, responsible 
to the chairman, has been established 
by Johns-Manville Corporation. Com- 
posed of a number of senior officers 
of the company, its purpose is to seek 
opportunities to expand the business, 
analysis of over-all company policy, 
and coordination of activities of the 
various divisions. Clifford F. Rass- 
weiler has been appointed vice chair- 
man of the board, a newly created of- 
fice. He has been delegated full re- 
sponsibility for organization and di- 
rection of the new Planning Board. 

The new president is L. M. Cassidy, 
who has been vice president for Sales 
since 1946. Cassidy, who joined the 
Johns-Manville organization in 1926, 
succeeds R. W. Lea who retired as 
president and director on January 31, 
1951. A. R. Fisher, vice president for 
production and general manager of 
asbestos fibre division, has been 
elected a director of the corporation. 


Cleco Agents Named 


The Cleco Division of the Reed Rol- 
ler Bit Company Houston, has an- 
nounced the appointment of Olson 
Equipment Company, Minneapolis, 
Minnesota, as distributors of Cleco 
products in that area. The division 
also announced the appointment of 
Gil Boers Equipment Company, Chi- 
cago, Illinois, and Airline Equipment 
Company, Philadelphia, Pennsylvania 
as distributors in these areas. They 
will maintain complete stocks of Cleco 
parts and accessories. 
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L. E. Elsener, Chi- 
cago Bridge and 
Iron; P. C. Jurs, 
$&J; Oliver John- 

_son, Standard of 
California, at- 
tend S&J plant 

opening. 


Stearic Acids Put in 
New Powder Form 


Emery Industries, Inc., announces 
the availability of all grades of Emer- 
sol stearic acids in a new “extra-fine” 
powdered form. These new powders 
represent the finest particle size 
stearic acids available. Laboratory 
screen test results for these new pow- 
dered Emersol Acids show that 99.5 
per cent pass through a U. S. No. 30 
sieve (0.0232 in. openings) and 95 
per cent through a U. S. No. 100 sieve 
(0.0059 in. openings). This is com- 
pared to typical material heretofore 
available of which 96 per cent passes 
through a U. S. No. 30 sieve and only 
70 per cent passing through a U. S. 
No. 100 sieve. In most cases this finer 
particle size improves performance 
and increases efficiency. 


New Method Facilitates 
Horsepower Determination 


Determination of horsepower input 
of centrifugal pumps has been simpli- 
fied and made considerably more ac. 
curate than the calibrated motor 
method by means of electric strain 
type torquemeters, plus highly ac. 
curate speed measuring equipinent of 
a new type, and other innovations, 
Time and labor of testing pumps are 
expected to be cut by at least 60 per 
cent in the laboratory of Allis-Chalm. 
ers Manufacturing Company where 
the new equipment is installed, 
Torque is measured by a Baldwin 
SR-4 torquemeter, which is based on 
SR-4 bonded resistance wire strain 
gages. These gages are bonded to a 
reduced section of a special alloy steel 
shaft at 45 deg. with longitudinal 
axis. In this position they respond to 
the maximum torsional strains result- 
ing from applied torque. 


Hercules Office Moved 


The San Francisco office of Hercu- 
les Powder Company has been moved 
to the Standard Oil Building, 225 
Bush Street. The company’s _head- 


quarters were formerly at 256 Mont- 
gomery Street. The office handles sales 
of products in the Bay area. 





New home of Whitney Chain Company in Los Angeles, California. A. J. Swisler, 
district manager, will be in charge of the new headquarters of engineering sales. 


New Branch Established 


The Whitney Chain Company of 
Hartford, Connecticut, one of the old- 
est and widely known chain manufac- 
turers in the industry, has occupied 
its new office and warehouse building 
at 5400 Pacific Boulevard, Los An- 
geles. Under the direction of A. J. 
Swisler, district manager, the modern 
headquarters will function as the en- 
gineering sales and service outlet for 
the complete line of Whitney power 
transmission and conveying chain, 
couplings, keys, and sprockets 
throughout Southern California and 
Arizona, with facilities for giving 
emergency service to all points along 
the Pacific Coast. 
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Occupies New Building 

West Coast Engine and Equipment 
Company, distributors of General 
Motors diesel engines to the construc: 
tion, industrial, marine, and _petro- 
leum fields in Northern California, 10- 
creased its sales and service facilities 
when it moved into its newly com 
pleted building in Albany, California. 
The new building is on Eastshore 
highway about one mile from the 
company’s former headquarters ™ 
Berkeley. 

According to M. C. Wright, pres 
dent of the company, floor space W! 
be increased to over 15,000 sq ft wi 


30,000 sq ft of additional ground 


space available for ‘building. 
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Hagn Addresses Conference 


H. J. Hagn, vice president and 
seneral manager of Well Equipment 


: a 





Manufacturing ». 
Corporation, 
Houston was one 
of the principal 
speakers at the 
Houston Regional 
Cost Conference at 
the Shamrock Ho- 
tel. His discussion 
of “Simplified 
Manufacturing Job 
Cost for the Oil 
Tool Industry” was H. J. Hagn 

a case study of job cost applied to 
equipment manufactured for the in- 
dustry. The three-day conference was 
attended by approximately 500 mem- 
bers of the association, including na- 
tional officers and directors from New 
York City. On the program with Hagn 
were Jesse G. Kline, chief accountant, 
Atlantic Refining Company, Phila- 
delphia; D. M. Sheehan, vice presi- 
dent and controller, Monsanto Chemi- 
cal Company, St. Louis; William B. 
McCloskey, president of the National 
Association of Cost Accountants and 
Controller of Davison Chemical Cor- 
poration, Baltimore, Maryland, and 
Paul C. Taylor, professor of account- 
ing, Tulane University. 































New Agents Named 


The Cleco division of the Reed 
Roller Bit Company, Houston, Texas, 
has announced the appointment of 
Equipment Sales Company, 720 South 
19th Avenue, Phoenix, Arizona, as 
distributors of Cleco products in that 
area. In addition to handling the full 
line of Cleco Pneumatic Tools, Equip- 
ment Sales Company will maintain 
complete stocks of Cleco parts and ac- 
cessories. 


















Lane-Wells’ New Locations 


Lane-Wells has established one new 
truck station and changed locations 
on three others. Sterling, Colorado, is 
the site of the new station, which is 
situated at 631 North Third Street. 
With the district office at Casper and 
the Cody station, this addition gives 
Lane-Wells three points from which 
to serve the Rocky Mountain area. Op- 
erator of the station is James K. Wag- 
oner, who has been with Lane-Wells 
for the past 3 years. 

The Arklatex district office has been 
moved from the Old Benton Road 
location to new and enlarged quar- 
ters at 5000 Greenwood Road, Shreve- 
port, Louisiana. All personnel remain 
the same at the new district headquar- 


ag which K. K. Cage is superinten- 
ent. 


oe ° 6 ee 
The H ouma, Louisiana, sub-district 
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office has been moved from Broad 
Street to the recently built location 
three miles north of Houma on Race- 
land Highway No. 90. 

The Jacksboro Truck Station has 
been moved to Bowie, Texas, in the 
North Central Texas District. Warren 
W. Lambert, who began working for 
Lane-Wells in 1944 is superintendent. 


Field Store Holds Opening 


Mid - Continent Supply Company’s 
newest field store, situated at Brown- 
field, Texas, was formally opened re- 
cently with an open house and barbe- 
cue at the store. An estimated 1500 
guests attended. Ken W. Davis, presi- 
dent of Mid-Continent, announced 
that the new store is completely 
stocked with the newest equipment, 
and is offering 24-hour service. At the 
same time he announced the appoint- 
ment of A. A. Pike, former store man- 
ager at the company’s Fullerton, 
Texas store, as Brownfield store man- 
ager. Other personnel for the new 
store includes L. E. Baker as field 
salesman; B. C. Flores, from the 
Odessa, Texas store; M. H. Hughes, 
Jr., of the Sundown, Texas store; 
M. B. Harlan, Jr., and L. O. Lilly 
from the Fullerton store and Robert 
Schmidt as warehousemen. The new 
store will be under the supervision of 
West Texas- New Mexico Division 
Manager T. P. Tarwater with W. W. 


Arnold as district manager. 





BS&B Appoints New 
Sales Representatives 


The following new representatives 
of the Black, Sivalls and Bryson, Inc., 
safety heads are: 

Alabama: Equipment Service Com- 
pany, Inc., 617 North Ninth Street, 
Birmingham, Alabama. 

Georgia: F. J. Doyle, James G. 
Nichols Company, 401 Georgia Sav- 
ings Bank Building, Atlanta 3, 
Georgia. 

North and South Carolina: W. D. 
Simons, Jr., Mec-Tric Control Com- 
pany, P. O. Box 354, Charlotte 1, 
North Carolina. 

Utah, parts of Wyoming, Idaho, 
and Nevada: Specialty Sales Com- 
pany, 208 South West Temple, Salt 
Lake City, Utah. 

Parts of Tennessee, Mississippi, Ar- 
kansas, and Kentucky: W. M. Ross, 
C. J. Gaskell, C. J. Gaskell Company, 
Inc., 501-502 M & M Building, Mem- 


phis, Tennessee. 


Knoxville Office Opened 

A new branch office of The Fox- 
boro Company has been opened at 
618 West Church Avenue, Knoxville, 
Tennessee. Marvin L. Cleaton, Jr., for- 
merly in charge of the company’s of- 
fice at Columbus, Ohio, has been 
transferred to become branch mana- 
ger at Knoxville. Until now, manufac- 
turers in the Knoxville area have been 
served by the Foxboro company of- 
fice in Atlanta, Georgia. 


Cummins Engine Company, Inc., Columbus, Indiana, makers of lightweight 
highspeed diesel engines is nearing completion of the new Stores Center Build- 
ing, upper center. The fuel pump building, left center, will be expanded by 9600 
sq ft, increasing the size of the plant by more than 30 per cent. 





























Whether your oil field operating conditions demand 
sure-footed crawler traction to lick toughest mud and grades . . . or require 
speed and mobility of rubber tires to cut travel time between widely-scattered 
jobs . . . it will pay you to check the extra lift capacities of Koehring crawler- 
mounted and rubber-tired cranes. 


in lift crane service, the heavy-duty 304 (above) safely handles up to 25 tons 

. . Koehring 205 (right) lifts up to 10 tons, depending on type of mounting. 
Both the %-yard 304 and %-yard 205 are readily convertible from lift crane 
to clamshell, dragline, hoe or shovel on crawlers or rubber tires. Two larger 
Koehring sizes on crawlers provide 1% and 2% yard dipper capacities . . . 36 
and 79%2-ton lift capacities. 


There’s a Koehring size and type best suited for you . . . you'll find 

% ' asthe : | |2 
your local Koehring distributor ready to analyze your requirements and 

make recommendations to your best interest. See him soon. 


¢ 
Sy 


Pe KOEHRING °o"74"" 
Milwaukee 16, Wis. 


SUBSIDIARIES: KWIK-MIX ° PARSONS ° JOHNSON 


To obtain more information on products advertised see page E-49 THE PETROLEUM ENGINEER, May, 1951 

















QUICKLY PORTABLE ON LOCATION, 
SPEEDS SCATTERED MIXING JOBS 


For laying concrete slabs, pouring footings, and hand- 
ling other widely-scattered mixing jobs around refin- 
eries, in plant yards, at booster stations or drill sites, 
here’s a portable “handyman” for on-the-spot mixing. 
Kwik-Mix 3%2-S Dandie mixes high-quality concrete fast, 
at low cost, anywhere on your property. It’s portable 
as a wheelbarrow. Balanced light weight, low center 
of gravity, roller-bearing wheels and handy push-down 
tow pole provide easy, one-man spotting on the job... 
and give smooth, fast towing job to job. Easy charg- 
ing height of 3%’, double mixing-folding action, and 
multiple V-belt drive are a few of the many other ad- 
vantages worth checking on this utility-size 3'-S 
Dandie ...3 types: end discharge, tilting or non-tilting 
drum, and side discharge, non-tilting. See your Kwik- 
Mix distributor, or send for bulletin today. 


"Ee 
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National Supply’s Figures 
Show 1950 Income Increase 


With the oil industry expected to 
surpass last year’s record achieve- 
ments, both in the number of wells 


and footage drilled, general pipe sales . 


in 1951 should eontimue at current 
high levels and possibly exceed the 
1950 volume, A. E. Walker, president 
of The National Supply Company, 
Pittsburgh, reported recently. Walker 
reviewed last year’s operations and 
presented the outlook for this year in 
the company’s annual report for 1950. 
Pointing out that the company’s pros- 
pects for 1951 are geod, he stated that 
changing intermational conditions 
have eliminated the possibilities of a 
world surplus of oil and that record 
production should maintain its accel- 
erated pace. 

The company’s sales in 1950 were 
$156,262,538, as compared with 
$130,885,882 in the previous year. 
Net income amounted to $8,367,465, 
a gain of $2,706,874. 


Dowell Gets New Lab 


A new district laboratory has been 
opened by Dowell Incorporated in 
Midland, Texas, to operate as a 
branch of the main chemical research 
laboratory in Tulsa, Oklahoma. The 
Midland laboratory is fully equipped 
for complete testing of all types of oil- 
field samples. James O. Means, who 
has been employed as a research 
chemist in Tulsa for several years, has 
been transferred to Midland to be in 
charge of the new laboratory. 


Opens New Office 


Arcos Corporation, manufacturer 
of stainless, low alloy, high tensile, 
and non-ferrous electrodes, Philadel- 
phia, Pennsylvania, announces the 
opening of a west coast office and 
warehouse in Los Angeles. B. E. 
David has been appointed district 
manager. This branch office is situ- 
ated at 427 South Western Avenue. 


Rockwell Sets Up New Division 


The immediate organization of a 
separate division at the Freeport, III- 
inois, plant of Rockwell Manufactur- 
ing Company to fabricate armor plate 
was announced by W. F. Rockwell, Jr., 
president. The armor plate fabrication 
will occupy several of the existing 
buildings at the company’s Arcade 
plant in Freeport and will operate as 


the Freeport division, independently . 


of the Areade division, which will con- 
tinue to produce wood and metal 
working power tools. 

New general manager of the Free- 
port division will be C. C. Shenkle, 


who has been general manager of the 
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Pittsburgh-DuBois division, DuBois, 
Pennsylvania, where gas meters and 
regulators are manufactured. Shenkle 
will be succeeded at DuBois by Wil- 
liam T. Kiehl, formerly assistant gen- 
eral manager. At Freeport, John Os- 
berg will continue as general manager 
of the Arcade division. 


Standco to Produce 
New Clutch Facings 


Standco Brake Lining Company, 
Houston, Texas, has now entered the 
clutch facings field. According to an 
announcement by C. W. Hanslip, 
Standco president, “Our company is 


‘now producing a new heavy - duty 


clutch facing in both the gear tooth 
and plain discs types for use in the oil 
production, marine, earth - moving, 
and heavy transportation equipment 
industries.” 


Foster Wheeler to Export 
Generator, Cooling Towers 

An order recently received by Fos- 
ter Wheeler Corporation, New York, 
calls for two size AG-30 water-tube 
package steam generators, which will 
be packed for export and shipped 
completely assembled from the com- 
pany’s Dansville Works. The order 
was received from International Pe- 
troleum Company, Ltd., Toronto, Can- 
ada, with the ultimate destination as 
Peru. These boilers are the largest 
size package generators manufactured 
and the largest Foster Wheeler has 
ever packed for export shipment with 
all auxiliary equipment mounted. 

Foster Wheeler also has been 
awarded a contract by the California 
Texas Oil Company, Ltd., acting on 
behalf of Refineria de Petroleos de 
Escombreras S.‘‘Az*for one four-cell 
induced draft cooling tower. This 
tower, which is designed to cool 13,- 
500 gpm of water will be erected at 
the customer’s oil refinery erected at 
Cartegena, Spain. The tower will be 
constructed of select heart grade Cali- 
fornia redwood with brass hardware 
and will employ monel fan blades and 
totally enclosed fan cooled motors. 


Deluxe Sets Up New 
Industrial Sales Division 


DeLuxe Products Corporation of 
LaPorte, Indiana has established a 
separate oil filter and industrial sales 
division on its line of gasoline and 
diesel engine oil filters and replace- 
ment cartridges. The new sales divi- 
sion will be headed by J. F. “Jimmie” 
Austin of Dallas, Texas, formerly De- 
Luxe representative in the southwest- 
ern area. The division will operate un- 
der the general supervision of R. E. 
Archer, who is oil filter sales manager 
for DeLuxe. 
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Hunt Tool Buys Patents 


T. N. Hunt, president of the Hunt 
Tool Company, Houston, Texas an. 
nounces the pur. 
chase of the Tur. 
ney draw - works 
patents. Hunt Tool 
is now manufac. 
turing the dravy. 
works, with many 
improvements, in 
its Houston plant 
in addition to its 
present line of 
swivel joints, cor- 
ing tools, drilling 
bits, and its new hydraulic pulling 
tool. 


T. N. Hunt 


RCA Expands Sales Force 
Of Engineering Products 


Plans for extensive promotion of 
RCA’s entire line of two-way mobile 
radio communications and microwave 
relay equipment during the coming 
year were announced recently by C. 
M. Lewis, sales manager of the broad- 
cast and communications section of 
the RCA engineering products depart- 
ments. Twelve additional field sales 
representatives have been appointed, 
and Dana Pratt, former sales man- 
ager for RCA broadcast transmitter 
equipment, has been named manager 
of the communications and microwave 
sales group. New field sales repre- 
sentatives and their regional head- 
quarters are: Wayne L. Babcock, Hol- 
lywood; A. Fischer, Camden; George 
A. Griffith, Dallas; T. W. Ken- 
nedy, Chicago; Arthur E. Konick, 
New York; Dixie B. McKey, Dallas; 
Adron M. Miller, Chicago; G. E. 
Rand, Atlanta; Donald O. Reinert, 
Camden; C. Kenneth Sulger, Cleve- 


land; Douglas J. Upton, Hollywood; 


and J. M. Walters, Atlanta. George 
W. Pettengill, veteran RCA commun- 
ications sales engineer, has been 
named general assistant to Pratt. Pratt 
is a native of Kansas and holds an er- 
gineering degree from the University 
of Kansas. 


Dearborn Chemical Moves 


Dearborn Chemical Company, Chi- 
cago, manufacturer of NO-OX-ID rust 
preventives and industrial boiler feed: 
water treatment, has moved into new 
and modern air-conditioned offices in 
the Chicago Merchandise Mart. Pres 
dent Robert A. Carr announced that 
the expansion will add an additional 
5000 sq ft of office space. The new 
office, to be situated on the third floor 
of the Mart, will also house Dear 
born’s plumite division, the com- 
pany’s household drain cleaner, and 
Electro-Chemical Engineering Corp 
ration, Dearborn subsidiary. 
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>» Carl Blom has been elected a vice 
president of Byron Jackson Company. 
Joining Byron 
Jackson in 1924, 
Blom steadily ad- 
vanced and became 
chief engineer of 
- the pump division 
in 1940. He grad- 
uated from the 
Trondheim Insti- 
tute of Technology, 
Trondheim, Nor- 
way in 1922, where 
he specialized in 
hydraulic engineering. After serving 
one year as an instructor in this insti- 
tute, he came to the U.S.A. and joined 
Byron Jackson as a pump design engi- 
neer. Many important pumping proj- 
ects include units that have been de- 
signed by Blom. Topping the list are 
the world’s largest pumps for Grand 
Coulee Dam—six units, each to de- 
liver 720,000 gpm at 300 ft when 
driven by its 65,000 hp electric motor. 


Carl Blom 


> C. M. (“Buck”) Lewis has been 
named manager of the broadcast and 
communications sales section of the 
RCA Engineering Products Depart- 
ment. Since 1948, Lewis has been 
manager of broadcast field sales ac- 
tivities for the engineering products 
department, supervising the activities 
of RCA’s broadcast and television 
equipment sales engineers in 6 re- 
gional offices throughout the country. 
He succeeds A. R. Hopkins, general 
sales manager. Lewis served as com- 
mercial manager for radar equipment 
during the war. 


> Jim Witovee, who began as an 
apprentice machinist with Oil Center 
Tool Company. 
1930, climaxed a 
career of more 
than 20 years with 
the oil equipment 
manufacturing 
company recently 
when he was 
_. elected a vice pres- 
F ident and director 
of the company. 
Jim Witovec Witovec was the 
12th employee hired by Oil Center 
ool whose total employees today 
number 225. After Witovec became a 
machinist, he later moved into set-up 
and time study work on machine op- 
rations, and became shop produc- 
lion superintendent in 1948. 


Wiaeemee errs seme 
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Trade Personals 


> Joe C. Shaw, sales engineer with 
the Young Radiator Company is now 
affliated with the J. R. Meek Com- 
pany, Tulsa, Oklahoma. Shaw has 
been associated with Young since 
1942. The J. R. Meek Company is the 
exclusive distributor of Young heat 
transfer equipment in the Mid-Con- 
tinent area. 


> J. M. Browning, the American 
Meter Company, 
has been transfer- 
_ red from its wholly 
owned subsidiary, 
Westcott andGreis, 
Inc., Houston, 
Texas, to the Amer- 
ican Meter Com- 
® pany’s New York 
| office. Browning 
will assist A. B. 
Cloud, district 
sales manager. 





J. M. Browning 


> Robert C. Becherer was elected 
vice president of Link-Belt Company 
at a meeting of the board of directors 
recently. All officers who served last 
year were re-elected. Becherer, who 
joined Link-Belt in 1923 upon grad- 
uation from Purdue University in 
chemical engineering, has been gen- 
eral manager of the company’s Ewart 
plant in Indianapolis since 1947 and 
will continue to hold this position. 


> Delphine S. Byrne has been ad- 
vanced to the position of advertising 

, and sales promo- 
' tion manager of 
The H. M. Harper 
Company, Morton 
Grove, Illinois. 
manufacturer of 
non-ferrous and 
stainless steel fast- 
enings. Miss Byrne 
has been associ- 
ated with H. M. 
Harper for 9 years 





Delphine Byrne 
and leaves the sales department for 
her new position. 


>» Leslie E. Sebald, vice president- 
engineering of The Griscom-Russell 
Company, died suddenly on March 5. 
Sebald joined the company in 1919, 
and became chief engineer in 1939. He 
had been vice president-engineering 
since 1949. Oscar W. Heimberger 
will continue as chief engineer of the 
company. Heimberger-has been with 
the company since 1923, after gradu- 
ating 3 years previously from Ohio 
State University, 




















C. B. Wright 


A. M. Taylor 


> A. M. Taylor, formerly with Beth- 
lehem Supply Company in Oklahoma, 
has been added to the Oil Center Tool 
Company sales organization and will 
make his headquarters in Oklahoma 
City. C. B. Wright, formerly in the 
O-C-T Oklahoma City sales office, has 
moved to Dallas. He will serve the 
North Texas territory from his Dal- 
las headquarters. 


> Herman S. Simmons, 53, sales 
manager of Herb J. Hawthorne, Inc., 
Houston, Texas, died suddenly at the 
Highland Hospital, Shreveport, Loui- 
siana, March 6. A well known figure 
in the drilling industry, Simmons 
joined Hawthorne as sales manager in 
1948. In this capacity his work car- 
ried him to all parts of the United 
States, Canada, and Mexico, where he 
made many personal friends among 
the personnel of oil companies, seis- 
mograph companies, and drilling 
crews. 


> Cooke Bausman, Jr., has been 
named manager of the sales depart- 
ment, central staff of Koppers Com- 
pany, Inc. Bausman joined Koppers 
in September 1948 as assistant man- 
ager of the sales department and since 
last November 1 has been acting man- 
ager of the department. A native of 
Pittsburgh, Bausman attended Shady- 
side Academy and the University of 
Pittsburgh, specializing in the fields of 
finance and business management. 
Upon graduation he joined Mellon 
Securities Corporation. 


> John R. Hartley, Builders-Provi- 
dence, Inc., Providence, Rhode Is- 
_ land, was elected a 
, vice president of 
the company. Hart- 
ley has been asso- 
ciated with Build- 
ers for 23 years, 
the last three of 
which he has been 
manager of project 
sales. Hartley will 
continue in charge 
John Hartley —_ of engineered proj- 
ect sales both in the water and sew- 
age fields and in the problems of wa- 
ter and waste treatment in a yariety 
of industries, . 


Mamaia ot ea eee 
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>» W. O. Calvert, export sales repre- 
sentative for. Thornhill-Craver Com- 
pany, Mission Manufacturing Com- 
pany and A-1 Bit and Tool Company, 
all of Houston, Texas, sailed from 
New York on March 21 for an ex- 
tended tour of oil fields in England, 
Holland, West Germany, France, 


Italy, and the Middle East. 


> M. E. Montrose of Houston, 
Texas, vice president and member of 
the board of Hughes Tool Company, 
was elected to the board of directors 
of Welex Jet Services, Inc. at its an- 
nual stockholders’ meeting held in 
Fort Worth on March 2. 


> Thomas H. Shartle, president, 

Texas Electric Steel Casting Com- 

pany, Houston, 

Texas, is the win- 

ner of the Lorenz 

Memorial Gold 

Medal for 1950, 

awarded for dis- 

tinguished service 

to the steel casting 

industry. Shartle 

also was re-elected 

to a third consecu- 

T.H. Shartle —_— tive term as presi- 

dent and chairman of the executive 

committee of Steel Founders’ Society 
of America. 


> William R. Wilkinson has been 
appointed vice president for sales and 
Kenneth W. Huffine has been ap- 
pointed vice president for production, 
Johns-Manville Corporation. Both 
Wilkinson and Huffine bring back. 
grounds of wide experience to their 
new positions and with their promo. 
tions, become senior vice presidents 
of Johns-Manville. 

Wilkinson, who has been general 
merchandise manager of the building 
products division for the past five 
years, has had 26 years experience 
with Johns-Manville in sales and mer- 
chandising. He succeeds L. M. Cas- 


sidy, recently elected chairman of the 
board and chief executive officer. 
Huffine succeeds A. R. Fisher who 
was appointed president on March 2, 
1. 








‘Safe and Sure Packing for 
HOT OIL CHARGE PUMPS >» R. Barney Barnhill has been 


oo ends packi ng blowouts\a nd named sales representative for Wich- 
, ita Falls Foundry and Machine 
i Works, Inc. While he will maintain 
| <a headquarters in Houston, Barnhill 
oo Ne will cover the entire oil producing 
oN areas in the United States. The com- 
pany manufactures catheads, air-tube 
clutches, Rotor Seals, quick release 
valves, V-belt pulleys, air compres- 
sion clutches, and water pumps. Barn- 
hill was with Mission Supply for 10 
years. 


hot oil flashes 


a 


SUTIN GRANE © 


High Temperature 


METALLIC PACKING 


“John Crane” High Temperature 
Metallic Packings have been developed, as 
a result of years of extensive research, 
to withstand temperatures as high 

as 750°F—discharge pressures of over 
800 lbs.—speeds of 3600 rpm or more. 


These ‘John Crane” Packings have been 
in continuous use on heavy and light hot 
oil charge pumps for years without 
maintenance or attention. One 
user reports ...“seven years of continu- 
ous service and still as dependable 
as the day it was installed”. 


STYLE 101-AL (Aluminum). 


Available in spirals and die-formed 
rings to specific stuffing box sizes. 


R. H. Owens R.R. Newaulet 
> Robert H. Owens has been 


elected president and general manager 
of Roots-Connersville Blower Corpo- 
ration, succeeding John Avery who 
died unexpectedly on January 13. 
Owens, a graduate of Purdue Univer- 
sity, came to Connersville in 1925 to 
join the engineering staff of the P. H. 
& F. M. Roots Company, a predeces- 
sor of Roots-Connersville. In 1948 he 
was elected to the board of directors. 
Ralph R. Newquist, who became 
vice president in charge of sales in 
1946, has been elected executive vice 
president. He is a graduate of Penn 
State College. 


> W. A. L. Goldsmith has been 
named comptroller of the Regan 
Forge and Engineering Company. For 
the past 12 years Goldsmith has been 
associated with the Eastman Oil Well 
Survey Company of Long Beach as 
assistant secretary and office manager. 


Made of continuous thin ribbons 

of soft aluminum foil, spirally 
wrapped, crinkled and folded about 
a small core of pure dry asbestos 
roving, and squared to desired size. 


ADVANTAGES ... Minimum wear 
on shaft sleeves... Easy 
adjustment by gland takeup... 
Operation at highest temperatures 
. .. Easy cutting of rings from 
stock spirals, 


SERVICE .. . High temperature 
- centrifugal hot oil charge 
pumps... hot oil valves... 
Diphenyl valves... still necks. 


For a truly dependable packing for 
hot oil charge pumps, specify 
‘John Crane” Style 101-AL. For 
the right combination of 
*‘John Crane”’ Packings to meet 
your specific needs, consult 
with experienced Crane Packing 
Company field engineers. 


SEND FOR.CATALOG, 
DEPT, PES, 1843 CUYLER 
AVENUE, CHICAGO 13, ILL. 


PACKINGS AND MECHANICAL SEALS 
CRANE PACKING COMPANY 


CHICAGO 
Offices in All Princ in United States and Canada 


Mom & 
< JOHN CRANE. 
ia 


To obtain more information on products advertised see page E-49 
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In January, 1949, The Petroleum Engineer introduced four 
separate editions, to permit editorial selection by individual 
subscribers. Unique to publishing, this Selective Editions plan is 
the only one of its kind in the world. 


To introduce this new and better editorial plan for readers ... to 
permit operating men the industry over to familiarize themselves 
with PE’s four Selective Editions, introductory subscription rates 
were established, as follows: 


introductory rates 


Drilling and Producing Re iid yr.-$1.50 two yrs. 
Refining-Gas Processing.................. yr.-$1.50 two yrs. 
Oil and Gas Pipelining , yr.-$1.50 two yrs. 
Combined (All Divisions) 2 yr.-$5.00 two yrs. 
Throughout the introductory period following their development, 
reader response to PE's four editions has been spontaneous 
and gratifying. An avalanche of qualified new subscriptions to 
the four editions has increased The Petroleum Engineer's 
“‘required-title”’ circulation 33% in two years. Subscribers include 
operating men throughout the United States and 51 foreign countries. 


Effective June 1, 1951, these Introductory Rates will be replaced 
by permanent subscription rates as follows: 


permanent rates 


Drilling and Producing yr.-$3 two yrs. 
Refining-Gas Processing yr.-$3 two yrs. 
Oil and Gas Pipelining yr.-$3 two yrs. 
Combined (All Divisions)....................... yr.-$8 two yrs. 
We take this means of bringing to the attention of all readers 
the effective date of these Permanent Rates. We urge 
present and prospective subscribers to act now on new or 
advance renewal subscriptions. 


Use the Enclosed 
Subscription Card 
to secure 


eer your New or Advance 


fundamentals of engineering ... > _ 
BI tet. one Renewal Subscription 


selection of editorial cov- 


Engineer 
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Now while the 
Introductory Rates 


P.O. BOX 1589 P ' 
DALLAS, are still available. 


TEXAS 


To obtain more information on products advertised see page E-49 





> Robert J. Stoddard has been 
elected vice president of engineering. 
American Hoist and Derrick Com- 





R. C. Marr 





R. J. Stoddard J. F. Bishop J.E. Carroll 
Officers of American Hoist and Derrick Company 






pany. Stoddard is a graduate of the 
University of South Carolina with a 
CE degree and also of M.I.T. with a 














SCALE AND, 
_ALGAE 


PETROLEUM 
PLANTS 


BY 
HAERING 
ORGANIC 
GLUCOSATES* 


Quachrom Glucosate 
Sediem Chrom Glucosate / 
Tetra Phospho Glucosate ‘ 
Pyro Glucosate 


* REG. U.S. PAT OFF. 
Over years of service these Glucosates have an 
unexcelled record of satisfactory performance 


WRITE ON YOUR LETTERHEAD FOR SPECIAL LITERATURE 


GENERAL OFFICES 
P.O. BOX 6037, SAN ANTONIO, TEXAS 


CHICAGO OFFICE: 205 West Wacker Drive 





To obtain more information on products advertised see page E-49 
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Baroid Sales Division Promotions 


MS degree. He began his career with 
American Hoist in 1937 as assistant 
chief engineer. He was appointed 
chief engineer in 1947. He has heen 
a member of the board of directors 
since last year. 

James F. Bishop, secretary-treas- 
urer of the American Hoist and Der- 
rick Company, was elected to the 
board of directors at a recent stock- 
holders’ meeting. A veteran of 28 
years of service with American Hoist. 
Bishop has been secretary-treasurer 
since 1945. He began his career in the 
accounting department in 1923 as a 
general clerk and office-boy. Later, af- 
ter experience in various departments. 
he was made manager of the order 
department. 

John E. Carroll, general sales 
manager, was elected to the office of 
vice president of sales. Carroll. a 
graduate engineer from the University 
of Minnesota, joined American Hoist 
in 1937 as a district representative. 
He traveled successively the Texas. 
Chicago and later the West Coast ter- 
ritories. Carroll resigned from Ameri- 
can Hoist in 1945 and became a part- 
ner in the firm of Harron, Richard. 
and McCone Company. In 1949 he re- 
joined American Hoist as general 
sales manager. 


> R. C. Marr has been named man- 
ager of the product procurement de- 
partment of Baroid Sales Division. 
Marr joined Baroid in 1936. In 1940 
he became manager of the Houston 
laboratory, and in 1945 manager of 
the transportation department. 

James J. Doyle, named _purchas- 
ing agent, began with Baroid in 1939 
in the Houston laboratory. He became 
development engineer for the testing 
equipment and transportation depart- 
ments in 1945, and engineer on the 
Gulf Coast in 1950. 

Floyd T. Gregory was named 
manager of transportation and test- 
ing equipment departments. He form: 
erly was assistant manager. 

Edmund L. Mohr has been “i 
pointed general superintendent, 
cific Coast division, Mohr soteal 
Baroid in 1941, and was formerly su- 
perintendent of Districts 53-4 in 
the Bakersfield, California area. 
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along thousands of miles 
of Pipe Lines... with 
Burgess-Manning Snubbers 


@ Across flat prairies, farm land, over hills, across val- 
leys, under surging rivers... wherever the ditcher blazed 
the trail and the welder sweated making “stringer beads,” 
you find pipe lines carrying crude oil or gas. At numerous 
pipe-line stations along the route, Burgess-Manning 
Snubbers are quieting the explosive exhaust from noisy 
internal combustion engines. These Snubbers convert the 
high-energy slugs of exhaust gases to a continuous flow 
... dissipating their energy to reduce the roar to the 
noise-level of the surrounding area. Consult the Burgess- 
Manning engineers, today. 


BURGESS-MANNING COMPANY 


749 East Park Avenue, Libertyville, Illinois 


For Prompt Service 
Contact Our New 
Engineering and Sales Office 


BURGESS-MANNING CO. 


1203 Dragon Street 


DALLAS, TEXAS 


To obtain more information on products advertised see page E-49 





LOUISIANA: Burgess-Menning Exhaust 
Snubbers installed on gas engine compressors. 


eG at. ai §a 4)- 
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KANSAS: Burgess-Manning STL-14 Snubbers 
on 800-hp engine compressors. 


LOUISIANA: Burgess-Manning Exhaust 
Snubbers installed on Cooper- Bessemer engines. 


«% aM « me : rv . 
TEXAS: Burgess-Manning Snubbers on eight 
1100-hp gas engines. 


E-37 
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R. P. McBride 


> David W. Peake, salesman with 
S. D. Day Company, Houston, Texas, 
is a graduate of Yale University and 
was an inspector with Fish Construc- 
tors, Inc., before joining Day. Day 
Company is agent for Ruberoid pipe 
line felt, Pittsburgh Coke and Chem- 
ical Company coal tar enamels, O.K. 
glass pipe wrap, and other pipe line 
specialties. 


> Robert P. (Pat) McBride has 
been appointed sales engineer, heavy 
machinery division, it is announced by 
R. W. Bayerlein, vice president, heavy 
machinery division, Nordberg Manu- 
facturing Company. A native of Wis- 
consin, McBride attended Wisconsin 
University. He was associated with 
the Wisconsin Power and Light Com- 
pany from 1938 to 1942 in the sales 
department. He joined Nordberg in 
1950. 


D. W. Peake 








> Thomas J. Bannan has been 
elected to the chairmanship of the 
board of regents of Seattle University. 
In addition to his civic activities, Ban- 
nan is president of Western Gear 
Works and associated companies, 
president of Hallidie Machinery Com- 
pany and Webster-Brinkley Company, 
and a director of the Pacific National 
Bank of Seattle. He has been presi- 
dent of the American Gear Manufac- 
turers’ Association and is a former 


national vice president of the Na- . 


tional Association of Manufacturers. 


> Ed W. Smithson, Wilson Manu- 
facturing Company, Wichita Falls, 
Texas, has been transferred from 
Great Bend, Kansas, to Carmi, IIli- 
nois. Louis A. Gosden, who form- 
erly was in charge of sales and serv- 
ice at Carmi, Ilinois, has been trans- 
ferred to Edmonton, Canada. 


> Irwin W. Tyson has been elected 
executive vice president of O. S. Ty- 
son and Company, Inc., New York 
City, and Thomas W. Hall, vice 
president. Tyson is a graduate of Cor- 
nell University, 1939. This is his 11th 
year with the agency, founded by his 
father in 1924. Hall, a graduate of 
Illinois Institute of Technology, joined 
Tyson and Company in 1947 as an 
account manager. 
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for lasting, dependable 
trouble - free service 


ye 


Swing line 
EQUIPMENT 










@ Complete facilities including heavy duty hydraulically 
tested tank nozzles; efficient double elbow type swing joints 
that minimize agitation and pressure drop; sturdy steel swing 
pipe clamps; cables; internal sheaves or cable sheave bracket 
assemblies complete with bronze gland stuffing box; and 
internal or external tank winches. Fully descriptive catalog 
gives full details. Write for a copy today. 


OCcEC 


TAN K 
FITTINGS 


THE JOHNSTON & JENNINGS CO. 
‘division of PETTIBONE MULLIKEN CORP. 
e Chicago 51, Illinois 





4751 West Division St. 
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> J. R. Lewis has been appointed 
assistant general sales manager of 
Quaker Rubber Corporation, Phila. 
delphia, a division of H. K. Porter 
Company, Inc. Lewis has been with 
Quaker since 1940, and has served as 
Philadelphia district sales manager 
and assistant sales manager. In his 
new position he will assist the general 
sales manager. 


> Lee Fabj has been appointed as 
district merchandise manager for Oil 
Well Supply Company’s South Louisi- 
ana-Mississippi district. Fabj will 
make his headquarters at the Harvey, 
Louisiana, store. In his new position 
he will supervise the stocking and ad- 
ministrative activities in connection 
with store operations in the district, 
whose headquarters are located at 
New Orleans. Fabj joined “Oilwell” 
in 1943 as a field auditor and was pro- 
moted to senior field auditor the fol- 
lowing year. He subsequently served 
as district material supervisor at Wich- 
ita Falls, Texas, and Midland, Texas, 


+» J. D. Bradley, formerly with Luf- 
kin Foundry and Machine Company's 
Great Bend, Kan- 
sas, office, has been 
mamed sales and 
engineering repre- 
sentative for the 
company’s new of- 
fice at Duncan, Ok- 
lahoma, to serve 
the Southwestern 
Oklahoma terri- 
tory. Except for his 
service with the 





J. D. Bradley 
armed forces, Bradley has been with 
Lufkin at Great Bend since 1941. 
Prior to that time he attended the Uni- 
versity of Oklahoma. Lufkin Foundry 
makes pumping units and gas engines. 


> Roger Lewis recently joined the 
petroleum engineering firm of Cable 
and Stine. Previously, as an employee 
of the Bureau of Mines, he had partic: 
ipated in a study, to be published 
soon, of the southwest part of the 
Kamay, Texas, field. Lewis is a grad- 
uate of the University of Texas in 
petroleum engineering. 


> W. M. Holland, manager of man- 
ufacturer sales for the industrial 
power division of the International 
Harvester Company, was elected pres 
ident of the Internal Combustion En- 
gine Institute at the organizations 
annual meeting and election of off 
cers. Holland has been an IH indus- 
trial power sales executive since 194° 
and has been associated wi'h the con 
pany’s industrial power division since 
its formation in 1944. He attended 
Creighton University at) Omaha and 
the University of Nebraska, finishing 
in 1928 when he joined Harvester- 








@ Extra effort — that’s the order of thé day as American industry swings 
into high gear to meet the growing demands of the nation’s 
expanding defense program. 


Nowhere is this more important than on vital construction work and 
on the job of keeping raw materials flowing from the mines, 
the forests and the oil fields. 


Here’s work that’s cut out for Mack trucks... jobs where big Macks 
show at their best in extra strength and stamina, extra performance 


and extra dependability. 


Your nearest Mack branch or distributor will show you how 
Mack’s exclusive design and construction can boost output on your 
particular job... get things done faster and at lower cost. 

You'll find it’s a story well worth hearing. 


‘Mack Model LMSWX diesel-powered six-wheeler servinc 
Smulcer Trucking Co. of Wichita Falls, Texas. 


aa 


TRUCKS 


ee + OUtlast them all 


Mack Trucks, Empire State Bldg., New York 1, New York. Fac- 
tories at Allentown, Pa.; Plainfield, N.J.; Long Island City, 
N.Y. Factory branches and distributors in all principal cities 
for service and parts. In Canada: Mack Trucks of Canada, Ltd. 
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The 
CRACK 
that 


DIDN’T 
cause 


catastrophe! 


When the massive hook for this 





huge hoist was made it contained a | 
flaw—an imperfection that could | 
have caused disaster if not discov- | 
ered in time—a tiny crack, too 
minute for human eyes to see. | 
Inspection with Magnafiux found 
it—and the faulty hook was re- 
paired before it had a chance to fail. 
Magnaflux shows up defects in a © 
wide variety of materials—the | 
modern, scientific way. It instantly | 


exposes cracks and defectsin metals 


—even when hidden beneath the | 
surface! Magnaflux is low in cost 
—non-destructive—and so fast that 
it detects defects at production line 
speeds! 

What Magnaflux is, and how it 
saves money and lives, is described 
in booklet, sent on request without 
obligation. Writexfor your copy. 


MAGNAFLUX 


detects 










defects | 


—_ | 
MAGNAFLUX CORPORATION 
5918 Northwest Hwy., Chicago 31, Ill. | 


New York * Dallas © Detroit * Cleveland * Los Angeles 


E-40 





> Floyd C. Myers, manager of 


branch operations for Black, Sivalls 
and Bryson, Inc., 
is to transfer head- 
quarters from Kan- 
sas City to Okla- 
homa City in ac- 
cordance with the 
company’s policy 
of concentrating 
their oil, gas and 
refining business at 
the latter point. 
Upon graduating 
from school in 
1929, Myers joined BS&B as a clerk 
in the Tulsa office. He was later trans- 
ferred to sales and service work in 
Texas, becoming a branch manager 
in 1935. Five years later he was made 
assistant credit manager, assuming 
the duties of credit manager during 
the war period. Later he became dis- 





F. C. Myers 


- trict sales manager for West Texas. 





E. O. Dixon T. L. Swansen 

» E. O. Dixon has been named vice 
president in charge of research and 
metallurgy and T. L. Swansen vice 
president in charge of manufacturing, 
for Ladish Company, Cudahy, Wis- 
consin, manufacturer of a complete 
line of forged and seamless welding 
pipe fittings and drop forgings up to 
10,000 lb. Dixon has been with Ladish 
for more than 20 years. 


> Frank Pusey has been assigned 
automotive service representative of 
the Eastern district office of Du Pont’s 
petroleum chemicals division. His 
headquarters will be in New York. 
Pusey spent 2 years with the Allison 
division of General Motors as field 
engineer and 12 years as sales engi- 
neer for Pure Oil Company before he 
joined Du Pont. 


> Thomas C. Beattie has been 
named general superintendent of Fair- 
less Works of National Tube Com- 
pany, a U. S. Steel subsidiary. Beattie 
will manage all operations of the new 
pipe mills which are being installed by 
National Tube Company near Mor- 
risville, Pennsylvania. He began his 
career in the engineering department 
of the Riverside Works of National 
Tube Company, eventually becoming 
superintendent of the pipe mills there. 


To obtain more information on products advertised see page E-49 








W. C. Langley A. A. Melnychuk 


> W.C. Langley has been appointed 
as South American representative for 
Rector casing and tubing heads, 
christmas trees, “Fullbore” cementing 
equipment, Rectorseal, and other 
equipment, for Rector Well Equip. 
ment Company, Inc. Langley, who 
conducts his own export sales com- 
pany in South America will represent 
Rector in the following countries: 
Venezuela, Colombia, British, Dutch 
and French Guiana, Ecuador, Brazil, 
Peru, Bolivia, Paraguay, Uraguay, 
Chile, and Argentina. Langley organ- 
ized his own export sales organ- 
ization in Trinidad, BWI in 1938. In 
1943 he moved his headquarters to 
Barranquilla, Colombia, where his 
present address is air mail, Apartado 
Areo, 397, boat mail, Apartado 838. 


> Andrew A. Melnychuk has been 
named project engineer in the home 
office, Omega Machine Company, Pro- 
vidence, Rhode Island, manufactur- 
ers of chemical feeding equipment. 

Melnychuk holds a master’s degree 
in chemical engineering. In his pres 
ent assignment he will be working on 
development and research in the prob- 
lems of chemical feeding as they occur 
in chemical industry, foods, plastics, 
petroleum, pulp and paper, water and 
sewage, etc. 


> Thomas B. McMeekin has been 
appointed sales and service engineer, 
heavy machinery 
division, San Fran- 
cisco, office of 
Nordberg Manu- 
facturing Com- 
pany. McMeekin 
graduated from 
Westminister Col- 
lege in 1927 with a 
degree in chemis- 
try. In 1946 he 
went into business 
for himself selling and servicing fuel 
injection equipment. He joined Coop- 
er-Bessemer Corporation in 1948, set 
ting up facilities for the companys 
locomotive program on the West 
Coast. He left Cooper-Bessemer ™ 
1950 and was self-employed prior to 
joining Nordberg. 





T. B. McMeekin 
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> J. W. MeCormick has been 
named as sales engineer, New York 
office, 122 E. 42nd 
Street, for Pacific 
Pumps Inc. Mce- 
Cormick joined 
Pacific Pumps in 
July 1941 follow- 
ing his graduation 
from the Univer- 
sity of Nebraska. 
In 1948 he was ap- 
pointed sales engi- 
j.W. McCormick peer in the Los An- 
geles-San Francisco districts. 


> C. A. Wagner, with headquarters 
in Dallas, Texas, has been appointed 
by The Billings and Spencer Com- 
pany, Hartford, Connecticut, manu- 
facturer of drop forged wrenches and 
shop tools, as their direct representa- 
tive for Texas, Arkansas, Louisiana, 
and Oklahoma. Wagner is well versed 
in the problems of industrial distribu- 
tors, wholesale hardware men, as well 
as the needs of oil well, plumbing. 
heating and electrical supply houses. 


> 0. D. Upton has been named dis- 
trict manager for Pioneer Rubber 
* Mills. with head- 
quarters at 228 lr- 
win-Keasler Build- 
ing, Dallas, Texas. 
Most of Upton’s 30 
_ years in the indus- 
- trial rubber busi- 
ness has been spent 
in the Southwest 
states. Pioneer 
Rubber Mills man- 
ufactures a com- 
plete line of con- 
veyer, elevator, and transmission belt- 
ing, industrial hose, fire hose, packing, 
and other specialties. New territory 
includes Texas, Louisiana, Arkansas. 
and Western Mississippi. 


> Ralph W. Nichols has recently 

rejoined Black, Sivalls and Bryson, 

Inc., as sales man- 

ager of their oil 

and gas equipment 

division, and will 

establish headquar- 

ters at Oklahoma 

City. After gradu- 

ating from Kansas 

j } University in 1926 

; ¢ | with degrees in en- 

. ~~ gineering, Nichols 

served as chief en- 

gineer with the 

d Hills Development Company 

years, and as chief engineer 

with the Darby Corporation for a 

period of three years, He then joined 

BS&B. rom 1945 to near the close 

of 1950 he was sales manager for the 
Richmond Engineering Company. 


O. D. Upton 


R. W. Nichols 
Woode 


or tw 


THE PETROLEUM ENGINEER, May, 1951 








Por Slow Speeds 





It's Easier to Adjust CASE Engines 
to the Oil Flow... 


Case Engines are built to pull as strong at reduced speed as at rated 
speed. This permits wide adjustment of pump speed, to fit the flow, 
without the bother and cost of changing belt pulleys or gear ratio 
between the engine and pump. That’s why you'll find it easier to 
adjust Case Engines to the oil flow, and you'll save money on hook- 
up equipment as well. You’ll save, too, on pumping costs because 
fuel consumption goes down in proportion to speed, and hundreds 
of extra hours can be added to engine life. 


Match Your Power to Your Pumping Needs 


See the complete line of Case Engines for oil fields—in horsepower 
sizes of 61, 42, 2812 and 24. The range of horsepower sizes permits 
good matching of engine power to your pumping requirements. Be 
sure to check over the tested Case features that have proved them- 
selves in steady week-after-week pumping. See your Case oil field 
dealer for full details—or write for name and address of your 
nearest dealer. J. I. Case Co., Racine, Wis. 





To obtain more information on products advertised see page E-49 





E. E. Matheson H. Gottwald 


>» E. E. Matheson, Rockwell Manu- 
facturing Company, has been moved 
to the Oakland, California, Nordstrom 
valve plant, where he will assist the 
factory management by acting as liai- 
son between production, engineering, 
and sales. He was appointed general 
sales manager in 1945. H. Gottwald 
will become general sales manager 
for Nordstrom valves. He began with 
the organization in 1928 as a sales 
engineer in the New York district of- 
fice. He has been successively assistant 
sales manager of Nordstrom valves 
and assistant vice president of the 
company’s meter and valve division. 
R. R. Bush will be oil field prod- 
ucts sales manager. He was employed 
by the Texas Pipe Line Company be- 
fore joining Rockwell in 1934 as a 





R. R. Bush 0. W. Sarncit 


sales engineer for the Tulsa district. 
Shortly before assuming his new re- 
sponsibilities he was named special 
representative for Nordstrom valves. 
O. W. Barnett will be sales manager 
of warehouse and jobber sales. He 
joined the company in 1934 and was 
assigned to field work in Oklahoma 
and Louisiana. In 1950 he was ap- 
pointed gas products sales supervisor 
in the Tulsa area and later became as- 
sistant sales manager for the Nord- 
strom division. 


> C. S. White has been named head 
of the water treatment department, 
Dearborn Chemical Company, East- 
ern division. He replaces S. H. Op- 
dyke, retired. Howard E. John- 
ston, also of the Eastern division, 










has been named head of the NO-OX. 
ID sales. He succeeds C. A, Remsen, 
deceased. Both men will make their 
headquarters in New York. R. 0, 
Benson, former Chicago representa. 
tive, has been assigned to the Iowa 
territory, replacing White. C. R. Ol. 
ler, formerly with Dearborn, has re. 
turned to the San Francisco office. €, 
C. Dennis, former service represent. 
ative in Indianapolis, has been trans. 
ferred to the Chicago sales staff, re. 
placing Vincent P. Nobile who was 
assigned the New Jersey territory. An- 
other addition to the Chicago staff is 
Paul E. France, formerly with Gen. 


of th 








eral Chemical Company. Further ad. whi 
ditions to the sales staff include: R. well 
H. Derr, Pittsburgh; M. H. Jani. J 
son, Chicago; W. M. Morris, Penn. * 
sylvania; V. E. Stiers, Oregon; and “i 
T. Zaggy, Chicago. se 
> W. E. Brown has been named sales oe 
. bake in 
engineer for the Los Angeles district hon 
of Pacific Pumps, Inc., to succeed J. als 
W. McCormick who has recently pa 
transferred to New York. Brown grad- He 
uated from Iowa State at Ames, Iowa, sad 
in 1941 as a mechanical engineer. The 
Since that time he has been employed wel 
in various engineering capacities. mai 
Since going to California five years div 
ago he has become well known era 






throughout the industry. 














Gain More 





Power Advantage : 














for Your 
3 to 6 hp. Units... 






















Presented here are a few of the basic facts why Wis- 
consin Heavy-Duty Air-Cooled Engines offer important 
advantages to the user of power-driven equipment that 
has to deliver dependable on-the-job service: 


1. Rotary type high tension magneto, with impulse 


coupling, mounted on outside of engine ... operates as . 


an entirely independent unit that can be serviced or 
replaced in a few minutes. 


2. Self-cleaning tapered roller bearings at both ends of 
the crankshaft . . . will withstand side-pull or end-thrust 
without danger to bearings. 


3. Maximum torque at usable speeds . . . most desir- 
able on equipment that really has to go to work. 


Your Wisconsin Engine distributor or dealer will be glad 
to co-operate with you in adapting Wisconsin Engines 
to your requirements, Write for detailed data. 


WISCONSIN MOTOR 


Corporation 


eS OR i ee Se omen Boa 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Condensed Specifications 
4-Cycle Single Cylinder 





i Model Model 
Engines ASN AKN 
hike iaccinsccotancnnonets 22" 27/," 
I  csissenctiainiacsios 254" 234" 
Piston Displ. 
| ee 13.5 17.8 
HORSEPOWER 
RO PINs ccccccsccacies 2.5 3.6 
©2200 RiP LM cccccocescecees 3.1 4.5 
BEOO RIP Mscnscsccscosiee 3.7 5.3 
NE RP ccciscssesices 4.2 5.9 
Ef 46° 6.2 
Wis OE PURO TUNG a sciccsiiccncsnsse 4 
BO) TORK GOD. ccccccssssctsscans 1 Gal. 
Weight, Ibs................. Net Crated 


Standard Engine........ 76 = 889 


WRITE TO HARLEY SALES CO. 


619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 
505 SOUTH MAIN ST., WICHITA, KANSAS 


OIL FIELD DISTRIBUTORS FOR WISCONSIN 


ENGINES AND ALL TYPES OF UTILITY UNITS. 


To obtain more information on products advertised see page E-49 





























































































TULSA, OKLAHOMA 





AIR- 5 
CONDITIONED FACILITIES 

CENTRAL 
* LOCATION 


ULTRA-MODERN 
COFFEE SHOP 
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» L. A. Dixon was elected a director 
of the Rockwell Manufacturing Com- 
pany at the last 
board meeting. He 
has been a vice 
president of Rock- 
well’s meter and 
valve division 
since early 1948, 
and before that 
was president of 
the Pittsburgh-Du- 
Bois Company, 
manufacturers of 
tin gas meters, 
which is now a division of the Rock- 
well firm. 


L. A. Dixon 


» J. A. O’Brien, general manager of 
the industrial products division, has 
been named one of three new vice 
presidents of Johns-Manville Corpo- 
ration. O’Brien joined Johns-Manville 
in 1915 in the company’s sales promo- 
tion department. He later became a 
salesman, advancing to assistant man- 
ager of the oil industry department. 
He was made general manager of the 
industrial products division in 1946. 
The other vice presidents appointed 
were Harold R. Berlin, general 
manager of the J-M building products 
division, and A. S. Elsenbast, gen- 
eral manager of the J-M celite divi- 


ston. O’Brien, Berlin and Elsenbast 
were formerly vice presidents of 
Johns-Manville Sales Corporation, a 
J-M subsidiary. In their capacities as 
vice presidents, they will take an ac- 
tive part in the work of the new over- 
all company Planning Board. 


> Paul S. Shirley has been named 

chief development engineer, heavy 

machinery divi- 

sion, Nordberg 

manufacturing 

Company. Prior to 

joining Nordberg, 

Shirley was chief 

research engineer 

at Baldwin-Lima- 

Hamilton. Shirley 

graduated from 

: Ohio State Univer- 

P.S. Shirley city in 1929 with a 

degree in mechanical engineering. 

Following his graduation he joined 
National Supply Company. 


> Robert C. Byler, advertising man- 
ager, for SKF Industries, Inc., Phil- 
adelphia, Pennsylvania died suddenly 
on March 27. 


> Henry R. Michel has been ap- 
pointed assistant to Andrew H. Phelps, 
vice president in charge of purchases 
and traffic for the Westinghouse Elec- 


tric Corporation. In his new position, 
Michel will be assigned to the Wash- 
ington, D. C., office of Westinghouse, 
with responsibility for all matters per- 
taining to purchasing as it is affected 
by government regulations. Michel 
was graduated from Montana State 
College in 1920 with a BS degree in 
electrical engineering. Immediately 
after his graduation, he joined West- 
inghouse in the time study and rate 
department of the East Pittsburgh 
Works. He was later transferred to 
the storekeeping and purchasing de- 
prtment and was named assistant pur- 
chasing agent in 1927. 


> J. G. Brannon who has been rep- 
resenting Rector Well Equipment 
Company, Inc., 
| in Snyder, Texas, 
_ has been recently 
transferred by the 
company to 
Hobbs, New Mex- 
ico. Brannon, a 
native of Alexan- 
dria, Louisiana, 
graduated from 
the Louisiana 
Polytechnic Insti- 
tute where he re- 
ceived a BS degree in mechanical and 
electrical engineering. 


J. G. Brannon 








t ~— CONTROL 


SYSTEMS 


ROTARY PUMPS 


Above view shows how Roper Pumps are designed for easy acces- 
sibility. Not necessary to disturb pipe connections or mountings. 


When an installation requires inspection because some de- 
structive foreign element causes trouble, quick servicing 


To conserve valuable vapors and keep out 
excessive air in your lease storage tanks 
write for information on the Enardo Vapor 
Control System. Consisting of .an equalizer 
line . . . an automatic by-pass “check valve 
on each tank and a diaphragm type in-line 
vent valve this system, in many cases, has 
paid for itself in 60 days. The equipment is 
*so arranged that when the hatch on one 
tank is opened, that tank is automatically 
isolated from the _ rest, 
losses from other tanks. 


ENARDO 
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design cuts down-time to a minimum and speeds the job. 
Furthermore, Roper replacement parts are interchangeable 
and available on all current models. 





The exploded view above shows the detail of disassembly 
of a Roper Series F Pump... available for pressures up to 
300 P.S.I. — built in 13 sizes up to 300 G.P.M. 


ROPER 


Role ty Fines 





preventing vapor 

Write tor Catalog Today 
Capacities to 300 g.p.m. 
Pressures to 1000 p.s.i. 


GEO. D. ROPER CORP. 


725 Blackhawk Park Avenue 
ROCKFORD, ILLINOIS 


BOX 1647 
TULSA, OKLA. 





To obtain more information on products advertised see page E-49 









































Design for heater installed partly 
within tank 
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: PIONEERS IN HEAT TRANSFER APPARATUS | 


To obtain more information on products advertised see page E-49 
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G-FIN STORAGE TANK 
OIL HEATER FEATURES 







Here is the most practical unit for heating 
oil to be withdrawn from storage tanks. 





The effectiveness, compactness, dependabil- 
orm ity and ease of inspection and maintenance 
— of the G-Fin Storage Tank Oil Heater have 
i made it widely used for every type and 

gtade of viscous oil. 


ctl G-FIN 
EXTENDED HEATING SURFACE 
The G-Fin elements have eight times more 


heating surface than bare tubes of the 
same cross-sectional area and length. 


MOST COMPACT UNIT 


ql G-Fin Unit 
d | | Bare Tube Unit 


The increased heat transfer surface of the 
G-Fins means more heating surface in a 
given volume, and thus least heater space 
for a required duty. 


— Some of the outstanding features of this ~ 
: heater are briefly outlined in the column ~ 
. at the right. These features are based on the : 
unequalled G-R experience of more than : 
— 80 years in the design, manufacture, and ° 

operating results of many hundreds of + 

thousands of heat transfer units. When you 
buy a G-Fin Storage Tank Oil Heater, ° 





FEWER TUBE JOINTS 





you get authoritative ratings, skillful de- 
sign which is exclusive in many respects, 
sturdy construction with accurate machine 
work, and proven performance. 


The small number of G-Fin heating elements 
results in a minimum of tube joints. 


LEAKPROOF JOINTS 
Write for bulletin 


describing these units in detail. 





The conical ends of the G-Fin elements are 
seated in the tube sheet with accurately 
machined metal-to-metal joints held tight 
by lock-nuts. 


THE GRISCOM-RUSSELL CO. 


285 MADISON AVE., NEW YORK 17, N. Y. 


ACCESSIBILITY FOR CLEANING 


astalled 
1k 





By removing lock-nuts at the tube sheef, 
individual G-Fin elements can be removed 
from the heater for inspection, thorough 
cleaning or replacement. 





Gr-26 
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F. S. Cornell 


C. R. Rigby 


» C.R..Rigby has been named group 
executive in charge of the A. O. Smith 
Corporation’s plant at Houston, Texas. 
F. B. Dunn, former manager of the 
Houston plant, was placed in charge 
of personnel for both the Houston 
works and the company’s entire south- 
west district administrative area, 
which covers 8 southwestern states. 
F. S. Cornell, manager of the A. O. 
Smith plant at Kankakee, Illinois, was 
appointed group executive Kankakee 
Works, the Eastern motor division at 
Tipp City, Ohio, and the company’s 
heating division in Toledo, Ohio. 


>» E. P. Roudebush, Roots-Conners- 
ville Blower Corporation, has been 
promoted to works manager, in 
charge of all production activities, D. 
A. Johann to sales manager, in 
charge of all sales and advertising ac- 
tivities, and A, E. Caudle to assist- 
ant sales manager. Roudebush is a 
native of Ohio and a graduate of Ohio 
State University. In 1944 he joined 
the parent company, Dresser Indus- 
tries, Inc., coming to Roots-Conners- 
ville in 1950 as assistant to the vice 
president in charge of manufacturing. 

Johann is a graduate of the Penn- 
sylvania State College. He joined 
Roots-Connersville in 1946 as man- 
ager of the Chicago district office. 
Caudle is a graduate of Oregon State 
College. He joined the Roots-Conners- 
ville organization in July 1946 as 
chief application engineer. 


> Gene Madsen has been promoted 
to Los Angeles Basin sales manager 

. for H. C. Smith 
Oil Tool Com- 
pany, it was re- 
cently announced. 
' Madsen has been 
active in a sales 


ity with the com- 
pany for the past 
10 years. Prior to 
mm, his new post he 
was branch mana- 
ger at Newhall. 
Madsen will make his headquarters at 
the company’s main office and plant 
at Compton, California. 





Gene Madsen 
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> Edgar Clinton Johnston, Sr., 


and service capac- - 


nationally known pioneer oilman, died 
recently at his home in Longview, 
Texas. Victim of a stroke, he was 52 
at the time of his death. Edgar John- 
ston was a member of the oil-famous 
Johnston family which began drilling 
in the Spindletop field 50 years ago 
and has drilled more than 2000 pro- 
ducing wells, including the world’s 
largest. Besides heading the oil com- 
pany which bears his name, he was a 
partner with his brother, M. O. John- 
ston, prominent oil tool manufacturer, 
in Johnston Enterprises with plants at 
Greggton, Texas, and Los Angeles, 
California. 


> Frank R. Hunter has been named 
manager of a new branch office of 
Allis-Chalmers’ general machinery di- 
vision in Wichita, Kansas. An em- 
ployee of Allis-Chalmers since 1940, 
Hunter has been a sales representa- 
tive in the company’s Kansas City 
district office since 1942. He is a 
mechanical engineering graduate of 
Kansas State College. 


> Guy F. Williams, Tulsa, Okla- 
homa, has been promoted from as- 
sistant sales man- 
ager to sales man- 
ager, oil field prod- 
ucts division of 
Dowell Incorpo- 
rated. Williams. 
who has been with 
Dowell since 1936, 
was named assist- 
ant sales manager 
in 1946. He has 
been in Tulsa since 
1947 working with product sales. Be- 
fore coming to Tulsa, he served with 
Dowell as a treating engineer in 
Mount Pleasant, Michigan; Seminole 
and Great Bend, Kansas. 


> V. A. Kelly, Fluid Packed Pump 
Company, has been promoted to di- 
vision engineer for North and West 
Texas. He was formerly district sales- 
man at Snyder, Texas. Herb Risner, 
formerly with the American Iron and 
Machine Works, has joined Fluid 
Packed Pump Company’s California 
sales force with headquarters at the 
company’s Los Nietos plant. 





Guy F. Williams 


> J. Murray Walker, Export Sales 
Engineer for the Lane-Wells Com- 
pany, is visiting most of the oil pro- 
ducing areas of South America and 
Mexico. Walker’s tour will enable him 
to assist petroleum personnel in their 
applications of Lane-Wells’ services 
and to introduce new products and 
developments. He has been with Lane- 
Wells for 14 years, serving in both 
the operations and sales departments. 
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D.L. Jerman H. N. Simms 


> D. L. Jerman has been appointed 
district supervisor of gas products and 
Nordstrom valves used in the gas in- 
dustry by Rockwell Manufacturing 
Company. Jerman joined Rockwell as 
a sales engineer in 1937 after receiv. 
ing his education at Dean Academy 
and Columbia University. 


> Howard N. Simms has been ap- 
pointed director of welding develop- 
ment and quality control of Black, 
Sivalls and Bryson, Inc. The company 
is a manufacturer of welded products 
for the oil, gas, and chemical indus- 
tries. Simms will be responsible for 
the supervision of welding methods 
and procedures and the establishment 
and maintenance of quality control of 
all welded products. Simms has been 
associated with Black, Sivalls and 
Bryson, since 1936. 


> Eleanor E. Perks has been ap- 
pointed advertising manager of Penn- 
sylvania Flexible Metallic Tubing 
Company, Philadelphia. She will di- 
rect the advertising and public rela- 
tions programs on Penflex metal hose 
products. Mrs. Perks had previously 
been engaged in sales promotion and 
sales analysis capacities for the com: 


pany. 
> Paul B. Baird has been advanced 


to manager of standard pipe sales for 
The Youngstown Sheet and Tube 
Company. He succeeds Glenn W. 
Christopher who died recently. Carl 
T. Selander of Chicago, western rep- 
resentative for standard pipe products 
for the last year, has been promoted 
to assistant manager of standard pipe 
sales with headquarters in Chicago. 
Baird joined Youngstown Sheet and 
Tube in 1925 as a clerk in rod and 
wire shipping. He was appointed as 
sistant manager of standard pipe sales 
April 1, 1950. Selander joined the 
company in 1935. He was appointed 
western representative for standard 
pipe sales at the Chicago office m 
March 1950. 


> James E. Goff, who joined Mil 
Well Supply Company in 1938, as 
clerk in the Centralia, Illinois, storé: 
has returned to that store as manager 
All of his service with “Oilwell” has 
been in the Illinois district. 












New Machinery and Supplies 


Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card. 


A—OIL FILTER CARTRIDGE 
Wisconsin Motor Corporation, in 
collaboration with Wix Accessories 
Corporation, has announced the de- 
velopment of a super filter, especially 
designed to match the lubrication sys- 
tem of the V-type 4-cylinder Wiscon- 
sin air-cooled engines. This new fil- 
ter adds many extra horsepower hours 
of dependable service to the life of the 
engine by keeping the oil free from 
dirt, filings, and sludge—acid that 
accumulates in the crankcase. Called 
the Micro-Fine oil filter cartridge, it 
isa combination of virgin cotton and 
plastic impregnated wood cellulose. 
Wisconsin Motor Corporation. 


Circle letter A on reply card. 


B—DRILLING RIG 

For shallow drilling, medium depth 
servicing and workover jobs, a new 
Ideal Type T-12 drilling rig has been 
announced. The new rig, designed for 
120 input horsepower, will normally 
be considered for drilling in the 1500 
to 3000 ft depth range and for serv- 
icing and workover jobs in the 3000 
to 6000 ft range. The T-12 rig is ad- 
aptable to trailer or truck mounting. 
One of the design features is the en- 
gine-mounted hydraulic torque con- 
verter drive augmented by two draw 
works speed ratios to the drum and 
rotary table. This high and low speed 
selection, combined with torque con- 
verter characteristics provides an ef- 
ficient utilization of available engine 
power for all drilling requirements. 
National Supply Company. 


Circle letter B on reply card. 
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C—WELL TESTING UNIT 

A compact portable well testing 
unit with a 24 in. OD x 6 ft S. to 
S. by 600 psi WP horizontal oil and 
gas separator, with oil meter and pilot 
loaded oil dump valve has been an- 
nounced. Welded gas run is equipped 
with facilities for metering gas and 
has diaphragm type gas back pressure 
valve for maintaining constant pres- 
sure on the unit. Oil and gas outlet 
tie-in line is on the unit to permit re- 
joining the oil and gas after meter- 
ing, if desired. Rolo Manufacturing. 


Circle letter C on reply card. 


D—PIPE LOADER 

It takes only 17 seconds for the 
Pridy straight lift pipe loader to pick 
up one or several joints of pipe, place 
the load on a truck or gondola, an 
return to position for another lift. 
The number of joints per load will 
vary, depending upon the size of the 
pipe. The device is power-driven and 
hydraulically operated by remote con- 
trol. The Pridy will lift a maximum 
load of 4000 lb to any height up to 
11 ft 6 in. Control of all phases of 
the loader’s work cycle is accom- 
plished by means of control cords at- 
tached to a four-way valve on the 
loader. Republic Supply Company of 


California, 


Circle letter D on reply card. 


Ideal 
Type T-12 
drilling 


E—ROPE CARTON 

For bulk buyers especially, a new 
size rope carton should prove of ex- 
treme interest. Of the same design and 
retaining all of the advantages of the 
company’s other cartons, this third 
size carton measures 13 in. wide by 
11 in. high, holds 600 to 1600 ft of 
rope, depending on size, It is said that 
the attractive, octagonal carton not 
only serves to keep the rope factory 
fresh and clean but may be used as 
a handy storage unit for unused por- 
tions of the coil. New Bedford Cord- 
age Company. 


Circle letter E on reply card. 


F—LIQUID LEAK STOPPER 

A new product was developed re- 
cently called Dasquik. Dasquik is a 
purple liquid developed to stop direct 
leaks against hydrostatic pressure 
without removing the pressure. This 
product has an initial setting time of 
15 seconds and a final setting time of 
30 seconds. Due to these rapid setting 
qualities of Dasquik, it is recom- 
mended for pressure leaks and pres- 
sure seepages only. It is claimed that 
Dasquik will stop direct leaks in 30 
seconds without removing the hydro- 
static pressure even if a 30 lb head of 
pressure is prevalent. Dasco Com- 
pany, Inc. 


Circle letter F on reply card. 


The Pridy pipe lifter loads truck in only 17 seconds. 
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DEAN BROTHERS PUMPS /NC. 


Type R2R Centrifugal 


3X6R2RSM *4691 
Type R2R Process Pump 





TYPE R2R 











Process Pumps 


No. 01580 B 
eee | 











Type R2R Process Pump 


OPERATING RANGE; Type R2R, Heavy 
duty, process pumps are available in eighteen 
different sizes, enabling our engineers to 
furnish units specially designed and con- 
structed for the particular work to be per- 
formed 
Capacities: 50 to 2000 Gallons per minute. 
Seeiee? to 400’. Speeds: 900 RPM to 


DISASSEMBLY: The Type R2R_ process 
pumps can be disassembled without discon- 
necting the suction and discharge piping. By 
first removing the spacer from the spacer 
type coupling, and unbolting the casing from 
the cradle the entire cradle and complete 
rotating element can be removed without 
disturbing the suction and discharge piping. 4000 


BUILDERS OF OUTSTANDING PUMPS 


SINCE 1869 
CENTRIFUGAL and RECIPRO 








4043 AA eens 
Pedestal Mounted Centrifugal Pump 





ump 


327 W TENTH 
Branch Offices: NEW YORK, N. 





Representatives in Principal Cities 











ESTABLISHED 869 


*, DEAN BROTHERS PUMPS /NC.S a 
/NDIANAPOLIS /ND. 











CATING PUMPS 





Horizontal, Single Style, Double Act- 

ing, Piston Type, Close Clearance 

Pump. Designed to handle volatile 
liquids 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 


Durable Duplex Packed Piston Pat- 
tern Steam Pump, Side Pot Type 


57. 
Y., HOUSTON, TEXA 
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To obtain more information on products ‘advertised see page E-49 
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G—HYDRAULIC FILTER 

A new Staynew hydraulic filter. re. 
cently announced by Dollinger Cor. 
poration, Rochester, New York, is de. 
signed for use wherever dirty liquids 























are collected and re-circulated. The 
new filter is suited for application on 
lathes, mills, shapers, planers, drills. 
conveyors, plastic molding machines. 
hydraulic presses and on many other 
types of cutting tools and hydraulic- 
ally operated machines. There are 
only three major parts—lower end 
plate, insert and combined support. 
ing tube, and upper end plate with 
threaded outlet sleeve. 


Circle letter G on reply card. 


H——-RELEASE VALVE 

A simple, well constructed, and al- 
together basically sound safety auto- 
matic pressure release valve is being 
offered to the oil industry. The con- 
trol of high pressures is essential in 
many petroleum operations if dan- 
gerous consequences are to be 
avoided. The safety automatic pres: 
sure release is manufactured in two 
models — the 2-in. Nominal, for use 
on well drilling rigs and pumping 
units of all types, and the geophysical 
model for use on mud pumps such 
as are employed on shot hole and 
shallow core rigs. In their respective 
fields they are ideal for the protection 
of pumps, rotary hose, pipe, pipe fit 
tings, and other machinery and equip: 
ment, The releasing member in the 
new valves is a plastic disc that dis 
integrates as soon as the maximum 
desired pressure is exceeded. causing 
an immediate pressure drop. The dis 
integration takes place inside the 
valve so that there is no danger 
workmen. Grant Oil Tooh Company. 


Circle letter H on reply card. 
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I—TRACTOR SHOVEL 

Newest “Payloader”’ tractor-shovel 
announced by The Frank G. Hough 
Company is the Model HY. This addi- 





tion to the “Payloader” line has a 
1144 cu yd bucket and is available 
with 60 hp gasoline or diesel power. 
Engine is at the rear over the drive 
wheels for maximum tractive effort 
and capacity, and the operator is put 
up where he has a clear view in all 
directions and of the working area. 
Frank G. Hough Company. 


Circle letter I on reply card. 


J—ELECTRONIC RECORDING 

A technique for recording simul- 
teneously both the radioactivity and 
rock strata resistance in underground 
drilling operations and for other in- 
dustrial and scientific applications has 
been developed. The new system con- 
sists of an electronic recording in- 
strument for obtaining, in a single 
operation, data of great value in 
searching or drilling for oils, miner- 
als, and water, it was reported. Previ- 
ously separate measurements have had 
to be taken for two sets of data by 
making two “passes,” one up and one 
down. Now a two-pen electronic re- 
corder enables drillers to get the same 
results at greater speed and with a 
saving in manpower. The simultane- 
ous recordings of the new device re- 
quires only one recording “pass,” 
permitting speedy withdrawal of an 
entire electrode from a well. Minne- 
apolis-Honeywell Brown Instrument 
Division. 


Circle letter J on reply card. 


K—LIFT TRUCKS 

Shorter length, shorter width and 
narrower turning radius are features 
of the new, modern 2000. lb capacity 
fork lift trucks now being manufac- 
tured by The Buda Company. These 
two new fork lift trucks are available 
ina 24 and 15 in. load center. A new 
esign single gear shift lever mounted 
on the steering column, a full front 
vision instrument panel with a com- 
plete set of gages, and a 914 in. diam 
clutch that is easily replaceable in 30 
min without removing transmission 
are additional features of the new 
Buda 2000 Ib capacity fork lift trucks. 
The Buda Company. 


Cirele letter K on reply card. 
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Always in Contact! 
—with RGA \ 


| MORE COVERAGE 


Users’ tests prove that it covers greater dis- 
tances. 


| GREATER RELIABILITY 


Rugged construction stands up under hard 
usage. 


EASIER TO INSTALL AND SERVICE 


Mobile unit is not bulky. It’s easy to work 
with. It mounts directly on floor or wall. 
In cars it mounts on fire wall, on back-seat 
shelf, in trunks. In trucks, it mounts on wall 
of driver’s compartment, in the freight sec- 
tion, in side lockers. 


e Use RCA ““CARFONE” for the 152-174 MC band 
e Use RCA “‘FLEETFONE” for the 30-50 MC band 


In vehicles 































On remote location 





ee aeennapaae 


At headquarters 


Occupies small space. 
Leaves trunk compartment 
free for other equipment 


For additional information, write: 

| Dept.Q-152, RCA Engineering 

| Products, Camden, N. J. (In Canada, 
write: RCA Victor Company Limited, 
Montreal.) 


iE eal 


Se RE = 
Dept. Q-152 









RCA ENGINEERING PRODUCTS, 
Camden, N. J. 


bod 
Please send me new brochures giving vital facts about RCA 2-way Radio. se 


Name 














Company eB 
Address - 
City State = 

RADIO CORPORATION of AMERICA * 


To obtain more information on products advertised see page £-49 E-53 


O. Big Fowand Sip Iu The Measurement and Thansmission of Flow 





NTRODUGIN 


BROWN DIFFERENTIAL CONVE 


(pneumatic-balance flow transmitter) 





Arrer long and rigorous testing in the 
field, the Brown Differential Converter is 
ready to set new high standards of sim- 
plicity and precision in the measurement 
and transmission of flow. 


Operating on the pneumatic-balance prin- 
ciple, this compact and lightweight unit 
converts differential pressure at the orifice 
into a proportionate output air pressure 
which is a measure of flow. Range is con- 
tinuously adjustable, from 0-20 to 0-200 
inches of water. All adjustments are easily 
and simply made, without special tools or 
extra parts. 


Applicable to a wide range of continuous 
processes, the Brown Differential Con- 
verter is the forerunner of an entirely new 
series of pace-setting developments made 
possible through Brown Creative Instrumen- 
tation. For detailed information write for a 
copy of new Catalog 2281 .. . and call in 
our local engineering representative for a 
discussion of your process needs. Offices in 
more than 80 principal cities of the United 
States, Canada and throughout the world. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, 4475 Wayne Ave., 
Philadelphia 44, Pa. 




































I—CASING BOWL 

The S. R. Bowen Company has re- 
cently placed on the market the packer 
type Bowen releasing casing bowl for 
use in wells where casing difficulties 
are encountered. The standard pro- 
cedure is to make a cut with an in- 








ternal cutter in the casing immediately 
below the damaged area and to pull 
the casing from the hole. The dam- 
aged portion of the casing string is 
then replaced with good casing. A 
Packer casing bowl is then installed 
on the bottom end and lowered over 
the casing in the hole. When upward 
pull is exerted, the tapers on the cone 
contract the slips into secure engage- 
ment with the casing and the cone 
bears against and compresses the lead 
Packing into a leak-proof seal around 
the casing. S. R. Bowen Company. 


Circle letter L on reply card. 


M—PNEUMATIC CYLINDERS 

The B-50 series of pneumatic cylin- 
ders for throttling control service, are 
said to consist essentially of a new 
design of “O” ring sealed pneumatic 
cylinder with a piston positioner in- 
tegrally mounted in the head plate. 
The cylinder itself is a bucket-type 
cylinder of cast aluminum. A one- 
plece piston is fitted with a graphite- 
impregnated “OQ” ring. Head plate 
and piston stem are also “O” ring 
sealed, eliminating head bolts and 
gland packing. The positioner is in- 
tegrally mounted on the head plate, 
and takes its position by means of a 
Contact spring riding on the piston. 
Conoflow Corporation. 


Circle letter M on reply card. 









the Lock Pusher’s Best Friend 


HANDLE-BAR 


REG. U.S. PAT. OFF 


Forged Steel Unicus 





HAN DLE-BAR ‘t 


REG. U. S. PAT. OFF. 


HANDLE-3AR Unions are precision built with features that insure 
trouble-free performance. Hot forged from A. I. S. I. 1023 killed 
steel. Modified Acme threads in the nut. Nut threads permanently 
lubricated with Udylited Cadmium to permit ease in making and 
breaking. Steel to steel or bronze to bronze seats. Furnished Black 
or all Rust-proofed. Pressures to 3000 Ibs. 




























ORIFICE 


REG. U. S. PAT. OFF. 









ORIFICE forged steel unions are recommended for 
flow control of steam, oil, ammonia, chemicals, 
water, gas, and air. Furnished with 18-8 stainless 
steel orifice plate and two steel-jacketed asbestos 
gaskets. Pressures to 3000 Ibs., and temperatures 
to 900°. 












Write Dept. P for illustrated catalog or refer to listings in 
Composite Catalog pages 3140-3141, Refinery Catalog page 
538, and Chemical Engineering Catalog pages 980-981. 


ORDER BY TRADE NAME FROM YOUR LOCAL JOBBER 






ORIGINATORS AND PIONEERS OF STEEL UNIONS SINCE 1912 


CLAYTON MARK & COMPANY 


memo DEMPSTER STREET = EVANSTOWN, ILLINOIS 
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N—CONTROL VALVE 


A valve that combines the advant- 
ages of a powerfully actuated control 
valve and the versatility of a hand- 
wheel valve is now available. A hand- 
wheel-valve is mounted on the under 
side of the single seated valve body. 
When automatic control is desired the 
handwheel valve is opened fully caus- 
ing no complications. During §start- 
ups or instrument repair periods the 
handwheel provides positive manual 
control without changing valves. The 
handwheel may also be used as an 
adjustable limit stop for the automa- 
tie control valve plug. Annin Valve 
Company. 


Circle letter N on reply card. 


0—RESIN CEMENT 

As a result of ten years of research 
in an attempt to develop a castable 
conductor of electrical current, Atlas 
Mineral Products Company, Houston. 
Texas, has succeeded in producing a 
mew and novel resin cement called 
Conductoplast. Conductoplast may be 
cast in almost any form and exhibits 
practically no voltage drop when used 
as a conductor. It can be readily 
plated, it has a tensile strength of 
1500 psi, a compression strength of 
15,000 psi, and excellent adhesion to 
ceramic materials. As part of the de- 


velopment of Conductoplast, Atlas re- 
search chemists have also developed 
a non-conductor called Resistoplast. 
This product has much the same prop- 
erties as Conductoplast except that it 
does not conduct current. 


Circle letter O on reply card. 


P—CHECK VALVES 

A recent introduction of a new line 
of ultra-sensitive check valves for very 
low pressure applications was an- 
nounced recently. Designated as the 
119 series, this new valve is based on 
the firm’s patented “Circle-Seal” prin- 
ciple, and is similar in design to their 
tried and proved line of standard 
check valves. The new low pressure 
valve is normally manufactured in 
brass or aluminum, with other ma- 
terials available to customer order. 
Cracking pressure is 4 to 8 in. water 
column. James-Pond-Clark. 


Circle letter P on reply card. 


Q—DIAPHRAGM PUMPS 

A new, small pump has just been 
added to the %Proportioneers% line 
of diaphragm pumps having “See- 
Thru” plastic reagent heads. The new 
““Pee-Wee,” or midget Chem-O-Shot. 
has a maximum capacity of only 2 cc 
per stroke and is designed to fill the 
growing need for a compact, inexpen- 











Mi 


The above statement was 
made by the Chief Engineer 
of a pipe-line station in In- 
diana concerning a set of 
Dura Seals installed on one 
of their pumps. These me- 
chanical seals are on a main 
line Crude Oil service pump 
operating at 3600 RPM, 
having a suction pressure 
varying from 10 to 270 lbs.. 
and a discharge pressure in- 
to the line averaging 700 lbs. 


These single type Dura 
Seals have just completed 


five years of continuous op- 





.«- paid for themselves in 
the first year of operation’ 


eration without shut-down. 
The Chief Engineer said 
that he had figured up their 
previous cost of operation, 
including new sleeves once 
a year and labor involved, 
and that in comparison “. . . 
these Dura Seals have paid 
for themselves in the first 
year of operation.” 


Learn more about the 
economy of Dura Seal serv- 
ice by writing the Durame- 
tallic Corporation, Kalama- 
zoo, Michigan, asking for 
Bulletin No. PE-174. 














E-56 





To obtain more information on products advertised see page E-49 






sive, trouble-free pump for either con- 
tinuous or intermittent feeding of wa- 
ter treating chemical solutions and 
slurries against pressures up to 50 
psig. Two designs are available — 
Model E, an electrically actuated unit 
and Model H, a hydraulically actuat- 
ed unit. %Proportioneers, Inc.% 


Circle letter Q on reply card. 


R—POCKET-SIZE COMPUTER 

A pocket-sized computer that 
quickly and accurately tells the prop. 
er non-ferrous or stainless steel al- 
loys to use for 142 corrosive situa- 
tions has been developed. The com- 
puter is printed in 3 colors on heavy, 
long-lasting paper board. It operates 
simply, like a slide rule. The inner 
member is moved to line up the corro- 
sive agent with a large arrow. A win- 
dow then rates 13 non-ferrous and 
stainless steel alloys as excellent, 
good, fair, or not good for this agent. 
The computer will be mailed free to 
executives, engineers, metallurgists, 
and others interested in fastenings. H. 
M. Harper Company. 


Circle letter R on reply card. 


S—RADI0-TELEPHONE UNIT 

A new portable FM two-way radio- 
telephone unit, which can be either 
hand-carried or back-packed, has been 
developed by Link Radio Corporation. 
The new pack set type 3035 is a com- 
plete portable assembly for operation 
in the 25-50 Mc very-high-frequency 
(VHF) band, while the pack set type 
3036 is designed for operation in the 
125-174 Mc very-high-frequency 
band. Weighing but 19 lb, these Pack 
Sets have a standard battery comple- 
ment that provides as much as 50 to 
100 hours of intermittent transmitting 
and receiving service. Link Radio 
Corporation. 


Circle letter S on reply card. 


T—CALIBRATED DIAL 

A new calibrated dial for use with 
temperature regulators has been an- 
nounced. The dial embodies several 
new features that assure quick, easy. 
and dependable temperature settings. 
It is time saving in that a quick turn 
of the dial to the desired setting is all 
the attention that is necessary. There 
is no need to wait for the equipment 
to heat up to find out if the setting 18 
correct. The new calibrated dial is 
also said to provide protection against 
costly overheating caused by guess 
setting. The dial fits in place of stand: 
ard adjusting sleeve, and is easily in- 
stalled on Leslie Class T and Class M 
type regulators already’ in service. 
Leslie Company. 


Circle letter T on reply card. 
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It’s there even when you don’t see if 


...this Achilles Heel of Conventional Belts 


CONTINUOUS 
UNIFORM CURE 


CURED BELT 


CONTINUOUS 
UNIFORM CURE 


SKETCH OF EXCLUSIVE ROTOCURE PROCESS 


Aithough they often can’t be detected with the 
naked eye, overcured segments or ‘Achilles’ 
Heels” are present every 30 to 40 feet in belts 
cured by the flat press method. They.occur be- 
cause the vulcanization is mot continuous due to 
overlapping. These press overlaps of 2” to 4” 
across the entire width of the belt get a double 
dose of curing. These segments make for costly 
Operational weaknesses on the job and may 
result in early and complete failure of the belt. 


Another Quality Product of 


Boston WovEN Hose & RUBBER COMPANY 


Distributors in all Principal Cities 


*"“Overcured Sections"— present every 30’ to 40’ in all belts made 
by the flat press method. Only Rotocuring eliminates this basic cause 
of belt failure. 


BWH ROTOCURED belts are made differently 
— the only belts constructed by a continuous, 
endless curing process. Because press overlap- 
ping can’t happen, overcuring is eliminated and 
flex life is improved by as much as 40%. Rotocure 
also eliminates mechanical distortion at the press 
ends ... provides constant, uniform stretch... 
assures uniform abrasion resistant covers because 
one vulcanization and only one takes place. The 
end result is a better belt the first day you put it 
on ...a more trouble-free belt day after day 
—.a belt with MORE working days built into 
it! Ask your BWH distributor or write 


cue (BU 


ess 
DEPENDABLE RUGGEDN 


PLANT: CAMBRIDGE, MASS. « P. O. BOX 1071, BOSTON 3, MASS., U.S. A. 


To obtain more information on products advertised see page E-49 





U—VALVE ACTUATORS 
Designed for the operation of gate 
valves, plug valves, dampers, dia- 
phragm valves, butterfly valves and 
sluice gates, and developed as a stand- 
ard product, is a line of valve actua- 
tors, just introduced by Ledeen Man- 
ufacturing. Ledeen valve actuators 
are basically Ledeen cylinders, 
equipped with brackets, valves, con- 
trols, and couplings to make them 
suitable for almost any type of opera- 
tion required. They can be adapted to 
any make, size, and type of valve; to 
operate against any line pressure; to 
work on any fluid medium, and with 
any pressure available. They can be 
arranged for on-and-off or position- 
ing service. Ledeen Manufacturing. 


Circle letter U on reply card. 


V—DIFFERENTIAL 

CONVERTER | 

A compact and lightweight trans- 
mitter, designed for more sensitive 
measurement and control of fluid 
flows in many industrial processes, 
has recently been developed. The new 
unit, called a differential converter, 
has a continuously adjustable range 
from 0-20 to 0-200 in. of water (dif- 
ferential pressure) and provides this 
10 to 1 change of range with no 
change of parts. Field calibration of 





New hand pump. 


any range is possible by the use of 
scale-type weights that eliminate the 
need for a water column. Operating 
on the pneumatic-balance principle 
without mercury, the Differential Con- 
verter employs an accurate weigh- 
beam system in which the differential 
pressure, due to fluid flow at the me- 
tering orifice, is continuously bal- 
anced by a pneumatic pressure. Min- 
neapolis-Honeywell Regulator Com- 
pany. 
Circle letter V on reply card. 





W—HAND PUMP 

Newly designed hand pumps in five 
series of 7, 10, 14, and 28 gal per 
minute capacity, each in several mod. 
els, are now in production. The new 
line, known as Series 210, 404, 414, 
828, and 807, is available in models 
as pump only; with suction and deliy. 
ery pipes for drums and skid tanks; 
return drip-pan for barrel mounting; 
refueling hose and nozzle; floor stand 
for underground tanks; brackets for 
wall or floor mounting; and locking 
device. Blackmer Pump Company. 


Circle letter W on reply card. 


X—VACUUM PUMPS 

It is now possible to design very 
large oil ejector pumps for large scale 
industrial application of high vacuum 
in the process industries, distillation 
products industries, a divison of East- 
man Kodak Company, has announced. 
The principle of vapor ejection from 
a nozzle at supersonic velocity is the 
most efficient method known for main- 
taining vacuum in the range from | 
to 100 microns Hg, it has been found. 
Basically the properties of high-veloc. 
ity stream flow are used to compress 
rarefied gas to pressures at which a 
mechanical pump can handle it eff- 
ciently. Eastman Kodak Company. 


Circle letter X on reply card. 








Size 1 enclosure is for one 
control unit such as pushbut- 
ton, pilot light, selector switch, 
etc. Sizes 2, 3, 4 & 5 also 
furnished. 


E-58 








217 N. Detroit St. 
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‘CONTROL STATIONS 


“NEMCO” Class 441 Explosion-Proof, Heavy Duty Control 
Stations offer an unusual degree of flexibility. 
They are furnished in five sizes of enclosures to provide 
for the mounting of from one to five control devices. As 
a result, the sequence of controls can be varied to suit 
practically any scheme of operation. Different devices which 
can be mounted inany one of the unit positions include: 


Push-button station; selector switch; pilot light; mush- 
room cap; emergency break-the-glass station; main- 
tained contact start-stop interlocking pushbutton 
(requires 2-unit station); etc. 


“NEMCO” Heavy Duty Control Stations can be furnished 
for either surface or flush mounting. Designed for Class 1, 
Group D Hazardous Locations, they are made from high 
tensile gray iron which is produced in our own foundry. 


WRITE TODAY FOR NEW 10-PAGE BULLETIN No. 441 


NELSON Elocloce MANUFACTURING CO. 


TULSA, OKLAHOMA 


Telephone 2-5131 
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Shown above) is Size 5 enclo- 
sure which will accommodate 
five different control units. 
Write for Bulletin No. 441. 
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The prince 
unique T 
trolled Seati#greature 
of C-H TNY operators 


During seating move- 

ment, Fulcrum is at A and 

drive is down, toward the 

valve seat. At moment of 

tight seating, Fulcrum 

transfers to B and further 

drive is upward, ab- 

sorbed harmlessly by the il } ‘ 

springs to trip the Thrust ; ; * 
‘ switch and disconnect the Soaaa 

motor.  - 


HE problem of mechanized valve operation Experience behind C-H Type _—_ For valves which do not seat, such 
¢ ° TNY operators dates back as the plug type valves, C-H B2 
is the problem of correctly seating the valve. to 1900, embraces every automatic declutching valve oper- 
The danger is that either the disc is not com- type of valve application. ators act swiftly and stop instantly. 
pletely seated, or that the driving force is not 
cut off soon enough with the result damaging 
stresses are set up throughout the assembly. 
But Cutler-Hammer Thrust Controlled Valve 
Operators not only seat all valves under any 
circumstances exactly as they should be seated, 
but because of their ingenious design maintain 
that degree of tight seating without variation 
through expansion and contraction of valve Aninanaincetil ‘a 
parts under the extremes of heat and cold. CUTLER- HAMMER 
It will pay you to investigate Cutler-Hammer 
‘ rome Le 
Motorized Valve Operators for any and every VNU Steel hinsvovu === 
valve need. CUTLER-HAMMER, Inc., 1459 eS | 
. ' ‘ . a 
St. Paul Avenue, Milwaukee 1, Wisconsin. —— C My ooo 


Long-lasting control that Know what you are buying, 
“schedules” oil well pumping selling, giving away 


This Cutler-Hammer Motor Control These “gas counting” instruments tell you accurately 


Device but to the rigid oi pageant Cutler-Hammer Calorimeters ... standard wherever 
of tough oil country service auto- 


iia diett deen atten endian is bought or sold—actually count the B. t. u.’s per 
bs deuns “4 aiaaiamie — shunt cubic foot of the gas you are sending or receiving. 
capacity or in conformity to operating Accurate within 1%. They also write a continuous 24- 
schedule. You can set up any sequence hour a day permanent record so you know at all times 
of day and night operation, set it to ©xactly what is going through your piping system . .. 
skip certain days. Bulletin 9589D-21 for accurate accounting and billing, and for accurate 
tells all about this amazing pumping control of gas heating value. Free booklet Where 
control. Send for free copy. Experience Counts” tells all about C-H B. t. u. Control. 
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EASY T0 READ 
MARKINGS THAT 
ARE DURABLE 




























EASIER READING 
LONGER WEARING 

SELF - ADJUSTING HOOK 
REPLACEABLE BLADES 


With the new Mezurall “10- 
Footer” Tape-Rule you can save 
time and insure greater measur- 
ing accuracy on all types of shop 
work beyond the capacity of reg- 
ular 6 or 8-foot Tape-Rules. Check 
all these features: 


@ Non-glare Chrome-Clad satin fin- 
ish blade will not crack, chip, 
peel, or corrode. 


@ Durable Black Markings that 
stand out sharply against chrome 
white background. 


@ Self-Adjusting End Hook that per- 
mits accurate butt-end and hook- 
over measuring. 


@ Replaceable blades. Patented 
safety catch simplifies changing 
blades. 


@ Improved, Heavily Plated Case 
with inset side plates in attrac- 
tive red and white. 


A “natural” for measuring large 
steel sheets, plywood, linoleum 
and for countless other important 
industrial uses. 


Your Supply House has them 

- specify No. C-9210 10-fft. 
Chrome-Clad Mezurall. Also 
available with nickel plated] 
blade, specify No. 9210. | 





THE LUFKIN RULE CO. 








SAGINAW, MICH. e¢ New York City « Barrie, Ontario 
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Y—HEAVY DUTY MOTORS 

A line of extra heavy duty motors 
for variable speed with ratings as 
high as 50 hp has been developed. To 
carry the heavy load through the in- 
ternal speed changing transmission. 





engineers have incorporated dual va- 
ribelts, thus distributing the load so 
that no undue strain is imposed. To 
counterbalance belt load, tension con- 
trol known as Autotaut has been de- 
signed. This principle avoids -the dis- 
advantages of variable center drives 
or extra flexing of belts over idlers. A 
calibrated spring is employed to 
maintain pressure between the two 
halves of the driven varidiscs and the 
sides of the belt. U. S. Electrical Mo- 


tors, Inc. 


Circle letter Y on reply card. 


Z—PIPE FITTINGS 

Gruvagrip Fittings, a complete new 
line of malleable fittings for grooved 
pipe, including L’s, T’s, adapter nip- 
ples, crosses, laterals, bull plugs, and 
reducers, have been announced. The 
new fittings come in sizes 34-12 in. 
and withstand the same working pres- 
sures as Gruvagrips, the grooved pipe 
couplings widely used in petroleum, 
and other industries. New Gruvagrip 
Fittings are light, easy to handle, easy 
to install. Inside walls of Gruvagrip 
Fittings are true circles, smooth and 


gently curved to prevent turbulence 


and frictional losses. Gustin-Bacon 
Manufacturing Company. 


Circle letter Z on reply card. 


AA—OIL FIELD CHAINS 


The complete line of Rex and Bald- 
win Rex oil field chains are described 
in a new bulletin. A detailed presenta- 
tion of the Baldwin Rex “BA” (Bald- 
win assembly) riveted oil field as- 
sembly is given in the first part of 
the book. With the “A” assembly. 
any length of chain can be made up 
in a jiffy. No longer is it necessary 
to cut chain to length. Also included 
in the book is a description of Rex 
oil field chains, including Rex offset 
side bar roller chains and Rex A.P.I. 


chains. Chain Belt Company. 
Circle letter AA on reply card. 
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AB—PIPE PROTECTORS 

A new lightweight expander con 
and transfer sleeve has been devel. 
oped. These engineered tools are an 
integral part of the quickest known 
method for installing casing and drill 
pipe protectors. The highly polished 
expander cone is “spun” from a stee] 
alloy, which makes it light and easy 
for the installation man to handle. 
making the job fast and easy. The 
function of this cone is to provide an 
expanding surface for the protector 
as it is transferred hydraulically from 
its unstretched condition to the trans- 
fer sleeve. An installation paste used 
on all surfaces contacted by the pro- 
tector insures that the rubber slides 
freely on the cone and sleeve. Patter- 
son-Ballagh Company. 


Circle letter AB on reply card 


AC—PRESSURE 

GENERATION 

The Milton Roy “aiROY metric” 
pressure generator has been used in 
broad field of hydrostatic test applica. 
tions. The unit is combined with a 
group of specially designed simplified 
controls to develop test pressures up 
to 25,000 psi, using ordinary plant 
air supply in the pump cylinder. Each 
of the pumps develops a discharge 
pressure ratio range of at least 6 to 1. 
permitting single pump use for ap- 
plications requiring various test pres- 
sures. Individual units may be custom 
made for specific applications between 
25 psi and 25,000 psi. The pressure 
generator has use in the hydrostatic 
testing of boilers, forgings. castings. 
tubing, pipes, and piping systems. 
pressure gages, valves, vacuum 
pumps, dryers, and high pressure 
hose, among others. Milton Roy Com- 
pany. 


Circle letter AC on reply card. 


AD—SMALL DRILLS 

A new heavy-duty air-operated 
small drill designated as the 9DBW- 
28A, was announced recently. The 
new Cleco drill has many features 
normally found on larger drills such 
as: Stub tooth gear train for sturdi- 
ness and long life, built-in lubricator 
for positive lubrication, a sealed spin- 
dle bearing, and a chuck guard for 
safety. The manufacturer states the 
ODBW-28A answers the need for more 
powerful, longer life drill that is easy 
to handle in close quarters. The small 
size, 534 in. overall length and only 
12 of an inch from the side to the 
center of the spindle contributes t 
easy operation in close quarters. Cleco 
Division of the Reed Roller Bit Com- 
pany. 

Cirele letter AD on reply card. 
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© 9 ag—REFRACTOMETER. 

: AMPLIFIER 

: Control of chemical composition 
: and/or concentration through use of 
- the precision-dow robomatic refrac- 


tometer is described in Honeywell 
Data Sheet 11.0-4. Details and illus- 
trations concerning the operation, 
theory, and applications of the appa- 
ratus are explained in this 4-page 
pamphlet. A second bulletin describes 
the Brown Servo amplifier system. 
Consisting of a converter, amplifier 
and two phase fractional horsepower 
motor, this system is especially adapt- 
able to the detection and correction 
of error signals and operation of null- 
balance systems. Minneapolis-Honey- 
well Regulator Company, Brown In- 


: strument Division. 
A Circle letter AE on reply card. 
h 
¢ || AF—SEAL TUBING 
l. A new 8-page bulletin on Spang- 
D- seal tubing is now available to the 
‘- public. The new tubing was developed 
m to meet the need for leak resistant 
1 tubing for the commercial economical 
re production of oil wells. The Spang- 
ic seal joint tubing has half as many 
s, threaded connections and therefore 
Ss. half as many points for possible leak- 
mi age as threaded and coupled tubing. 
re This is accomplished by the use of an 
n- integral type connection with Stand- 
ard API threads on both male and 
female ends, thus eliminating coup- 
lings. National Supply Company. 
Circle letter AF on reply card. 
yf) AG—ANNUAL BULLETIN 
a “Caterpillar Products” is the title 
a of a new 40-page booklet recently is- 
h sued by Caterpillar Tractor Company, 
i. Peoria, Illinois. This booklet, pub- 
: lished annually, contains a complete 
listing with pictures and brief speci- 
vl fications of all but two of the cur- 
i, mp line of “Caterpillar” products, 
om In all. 
- The list of additions ranges from 
ll lractors to tool bars and includes the 
‘ following: the DW20 four-wheel and 
“ DW21 two-wheel Tractors, Nos. 8U 


to and 85K Cable Bulldozers, Nos: 20 
0 and 21 Scrapers, No. 42 Tool Bar, 
- 27 Cable Control and the W20 

agon. Caterpillar Tractor. 


Circle letter AG on reply card. 
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Trade Literature 
a 


AH—TUBING STEELS 

Technical data valuable to engi- 
neers associated with the design, fab- 
rication and application of stainless 
tubing is offered in a new 4-page bul- 
letin published by Babcock and Wil- 
cox. Known as Technical Bulletin 19, 
it contains condensed data on analy- 
ses, oxidation resistance. thermal 
treatment and mechanical, electrical 
and physical properties on 10 of the 
most popular austenitic and ferritic 
stainless tubing steels. The Babcock 
and Wilcox Tube Company. 


Circle letter AH on reply card. 


AI—VISCOSITY 

MEASUREMENT 

A new catalog now ready for dis- 
tribution describes Viscorator instru- 
ments, which, it is claimed, provide an 
instantaneous method for determin- 
ing viscosity values for industrial 
processes. Featured is a new develop- 
ment in this field represented by the 
auto-sampling Viscorator instrument, 
which has a constant differential pres- 
sure regulator as an integral part of 
its design. This provides a constant 
meter sample flow rate (regardless of 
line fluctuations) in a simple self- 
contained unit. Fischer and Porter 
Company. 

Circle letter AI on reply card. 


AJ—SAFETY VALVE 

An illustrated bulletin on the new 
Ross safety valve is now available. 
This valve is said to establish new 
safety standards for industrial press 
and similar applications because of 
the elimination of all springs and the 
use of a clapper type solenoid. The 
bulletin, Ross No. 304, includes a 
cross sectional view and installation 
data. Ross Operating Valve Company. 


Circle letter AJ on reply card. 


AK—FOUNDATION 

STRUCTURES 

An unusual 24-page brochure on 
drilled and poured foundation struc- 
tures has just been published. Types 
and applications of foundation struc- 
tures, pressure grouting, drainage. 
de-watering, shoring, and sub-surface 
soil exploration are illustrated and 
described in case history fashion. 
Also included are tables prepared for 
the assistance of engineers in estimat- 
ing drilled and poured foundation 
piling and caissons. Casey and Case 
Foundation Company. 


Circle letter AK on reply card. 


AL—HEAVY EQUIPMENT 

A 4-color operator’s handbook 
printed in comic book style and pre- 
pared especially for heavy equipment 
operators is now being distributed by 
Caterpillar Tractor Company, Peoria. 
Illinois. The 32-page book contains 
information on the operation of bull- 
dozers, scrapers, rippers, and cable 
controls, plus additional material on 
high speed hauling, loading, and 
grade stakes familiarization. The 
book shows many of the techniques in 
earthmoving operation. 


Circle letter AL on reply card. 


AM—SYNTHETIC RUBBER 

COATINGS 

A new brochure on the uses and 
methods of application of synthetic 
rubber resin based coatings was made 
available to the public recently. Also 
covered in the 8-page booklet are ma- 
chinery enamels, damp-wall enamels. 
stucco-masonry coatings, and scuff- 
free floor finishes. Fifteen years of 
study of industry requirements for a 
corrosion control coating and 6 years 
of intensive laboratory and field work 
in proving these products are back 
of this publication, the company re- 
ports. Casey and Case Coating Com- 
pany. 

Circle letter AM on reply card. 


AN—DRILLING HEAD 

Guiberson Corporation has _pub- 
lished a new manual on the installa- 
tion, operation and maintenance of 
its Type “J” rotary drilling head. 
Completely detailed procedures fo1 
changing rubbers and wash pipes are 
outlined and illustrated for the’ first 
time. Lubrication requirements of 
the Type “J” are thoroughly illus- 
trated and specified. Power and at- 
tachments are presented in detail’ 
Guiberson Corporation. 


Circle letter AN on reply card. 


AO—OIL, WATER COOLER 

A new design of oil and water 
cooler with several advantageous fea- 
tures is described in a bulletin re- 
cently published. The unit, known as 
the LK-Fin Cooler, is distinguished 
by the use of helically-finned heat 
transfer elements instead of conven- 
tional bare tubes. Diagrams show 
comparisons of length and number of 
tubes and size of units for equivalent 
heat transfer surface. The bulletin 
also describes and illustrates the de- 
sign details that provide most effec- 
tive heat transfer, permit free expan- 
sion of the tube bundle, prevent inter- 
leakage, and leakage to the outside. 
Griscom-Russell Company. 


Circle letter AO on reply card. 
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AP—DRILLING RIG 

The new Ideal Type T-12 drilling 
rig, rated at 120 input horsepower 
and for shallow drilling, medium 
depth servicing and workover jobs, is 
described in a new bulletin recently 
published. Features of design, con- 
struction and operation, dimensional 
line drawings, performance curves, 
and specifications are included in this 
8-page bulletin. National Supply Com- 
pany. 

Circle letter AP on reply card. 


AQ@—STEEL PIPE: 

A new 32-page bulletin, No. 370, 
covering its Spang “CW” steel pipe 
and manufacture has been issued by 
National Supply. The bulletin in- 
cludes black and galvanized pipe in 
all standard sizes from 14 in. to 4 in. 
with tables of dimensions, weights, 
test pressures, threading data, and 
bundling schedules. Modern fabrica- 
tion of closer controls on the mechan- 
ized fabricating processes are empha- 
sized in the bulletin as the means of 
producing pipe with qualities beyond 
standard specifications. Spang-Chal- 
fant, National Supply Company. 


Circle letter AQ on reply card. 
AR—NON-FROSTING GAGES 








The Jerguson patented gage glass 
extension, which prevents frost from 
forming over the vision slot; thereby 
permitting quick, accurate level read- 
ing of low temperature and low boil- 
ing point liquids has been announced. 

Literature on this as well as data 
units on other non-frosting models is 
available, Jerguson Gage and Valve 
Company. 


Circle letter AR on reply card. 
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AS—TENSION LINKAGE 

An informative handbook for de- 
signers of tension linkages has just 
been released. The term “Tension 
Linkage” as used in this book de- 
scribes any chain application in which 
linear movement of the chain is not 
continuous in direction. The predom- 
inating feature of a tension linkage is 
that the chain need not be an endless 
belt as in a power transmission drive. 
Numerous examples of tension link- 
ages are shown and described in this 
bulletin. Baldwin Duckworth, Chain 
Belt Company. 


Circle letter AS on reply card. 


AT—ZEOLITE SOFTENER 

A new bulletin, numbered Publica- 
tion 4520, on sodium zeolite water 
softeners, headed “Cochrane Zeolite 
Softeners Featuring the Cochrane Hy- 
dromatic Single Control Valve” is 
now available. This publication gives 
a detailed explanation of the sodium 
zeolite softening process containing a 
definition of terms employed in this 
description, the data necessary for 
laying out a zeolite water softening 
plant, the factors governing the siz- 
ing of such equipment, the selection 
of zeolite material and a description 
of both siliceous zeolites and non- 
siliceous zeolites and a description of 
the four steps of operation of a zeo- 
lite softener. Cochrane Corporation. 


Circle letter AT on reply card. 


AU—OIL WELL TUBING 
National Supply has announced a 
new 8-page bulletin, No. 378, cover- 
ing its new Spangseal oil well tub- 
ing. The bulletin, illustrated in color, 
emphasizes design features in rela- 
tion to solution of tubing leakage 
problems and includes specifications 
for standard sizes. Spang-Chalfant Di- 
vision, National Supply Company. 
Circle letter AU on reply card. 


AV—INTEGRAL FINTUBES 
Brown integral “one-piece” fin- 
tubes are described in a new 8-page 
bulletin No. 511. The booklet lists the 
range of sizes and the materials in 
which they are available; illustrates 
the wide variety of heating and cool- 
ing applications in which they are 
used and gives three pages of engi- 
neering data. These include design 
curves and a tabulation showing the 
comparative outside surface areas 
provided by different sizes of bare 
pipe or tubing, and longitudinally 
finned pipe or tubing. Brown Fintube 
Company. 
Circle letter AV on reply card. 





AW—STEAM TRAP 

The V. D. Anderson Company, 
manufacturers of Super-Silvertop 
steam traps, Cleveland, Ohio, has re. 
cently revised its 36-page catalog, 
“Solving Steam Trap Problems,” 
which contains information for ep. 
gineers, contractors, and maintenance 
men who specify, install, or service 
steam traps. This new catalog con. 
tains revised specifications and capa- 
cities on the complete line of steam 
traps, Anderson float traps, air re. 
lease valves, and pipe line strainers, 
V. D. Anderson Company. 


Circle letter AW on reply card. 


AX—PUMP DRIVES 

Bulletin 4907 on Pacific-Westem 
right angle vertical pump drives gives 
application data, engine RPM and ra. 
tio tables for both the speed increas. 
ing and speed reducing type units de- 
signed and manufactured by Western 
Gear Works. These new pump drives 
are for the specific application of 
horizontal type prime movers to verti- 
cal shaft pumps. A wide range of sizes 
are offered including sizes larger than 
200 hp at 1:1 ratio and 720 rpm. 
Western Gear Works. 


Circle letter AX on reply card. 


AY—DRIVE GROUPS 

National Supply’s Ideal Type “B” 
sectional drive groups, designed for 
use primarily with engines in the 250 
to 400 hp range, and featuring Air 
flex engine clutches, are described in 
Bulletin No. 1-377 recently published. 
A 2-color, 8-page booklet that points 
out structural as well as operating fea 
tures of Ideal Type “B” drive groups. 
the bulletin contains pictures and dia- 
prams of 2, 3, and 4-section units. Ne- 
tional Supply Company. 


Circle letter AY on reply card. 


AZ—RUBBER 

CONSERVATION 

The tremendous problems now fac: 
ing industry in conserving rubber and 
increasing production with preset 
equipment, has resulted in the pub- 
lication of a booklet titled “Conser- 
vation Maintenance Plan”. Included 
in the “CMP” program are a han¢- 
book, wall charts, and monthly bul- 
letins, This data contains hundreds of 
illustrations and suggestions on how 
to select, install, and maintain cot 
veyor belting, flat transmission bel 
ing, V-belts, hose, and packing. By 
adopting this plan, it is claimed, 
plants will be able to prolong the life 
of industrial rubber products. Quaker 
Rubber Corporation, division of 
K. Porter Company, Inc. 


Circle letter AZ on reply card. 
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BA—INDUSTRIAL CLEANING 

How solvent detergents provide 
outstanding benefits in hundreds of 
industrial cleaning applications is dis- 
cussed in a 24-page illustrated booklet 
recently issued. The booklet reports 
upon the many classifications of clean- 
ing in which solvent detergents are 
being successfully used today to per- 
form such typical tasks, for example, 
as: Removing oily films, smuts, cut- 
tings from steel in metal fabrication 
processes; removing carbonized oil 
and grease deposits encountered in the 
repair and maintenance of transporta- 
tion facilities; to make cleaning more 
practical by pre-cleaning to remove 
extra-heavy deposits in a preliminary 
operation, especially applicable where 
metal parts are thickly coated with 
oils, grease, and solid-particle soils. 
Oakite Products, Inc. 


Circle letter BA on reply card. 


























BB—SLUSH PUMP 

The new Ideal Type E-500 power 
slush pump with 734-inch maximum 
fluid cylinder liner bore and 14-inch 
stroke and a maximum recommended 
working pressure of 3500 psi, is cov- 
ered in new Bulletin No. I-371, issued 
_ by The National Supply Company, 
Toledo, Ohio. The bulletin has 8 pages 
describing features of design and lub- 
rication with illustrations of the 
pump, certain parts, and dimensional 
line drawings. 


Circle letter BB on reply card. 


BC—NEEDLE VALVES 
Publication of a 4-page folder de- 
scribing the entire Kerotest line of 
forged steel, union. ‘bonnet needle 
valves for high pressures and corro- 
sive services, has been announced. 
The valves described are available in 
Ya, 34, Ye and 3% in. sizes, for 
working pressures up to 4000 lb at 
150 F. Forged for greater strength 
and shock resistance, they are manu- 
factured in three different materials: 
Carbon steel and stainless steel 12-14 
chrome — both with hardened heat 
treated stem of type 420 stainless 
steel; and with 18-8 mo stainless steel 


throughout. Kerotest Manufacturing 
ompany. 







Circle letter BC on reply card. 










BD—CENTRIFUGAL PUMPS 

Describing and illustrating one of 
the broadest lines of general purpose 
Pumps offered by any manufacturer. 
. new Peerless Pump bulletin has just 
fen published, Peerless Fluidyne 
Pumps are of the horizontal, end-suc- 


ee centrifugal type and may be 
i 








from 14 to 150 hp, affording a capac- 
ity range from 10 to 5500 gpm. 
Liquids can be pumped against heads 
up to 260 ft. Two types of pumps are 
offered in the line. One is a close- 
coupled electric motor driven pump, 
designated as the Peerless Type PE. 
The other, designated as the Peerless 
Type PB, is a bracket-mounted pump 
for driving through a flexible coup- 
ling, of V-belt, or flat-belt pulley. 
Fluidyne pumps may be installed and 
wi.l operate in any position—vertical, 
horizontal or intermediate angle. 
Peerless Pump Division, Food Ma- 
chinery Corporation. 


Circle letter BD on reply card. 


BE—FIRE BRICK 

A new 4-page illustrated folder, 
entitled .“JM-3000 Insulating Fire 
Brick”, presents the economic advant- 
ages, industrial applications, and re- 
fractory properties of this product, 
the first insulating fire brick for sus- 
tained use at 3000 F. Physical and 
thermal characteristics are given in 
table form. An illustrated description 
highlights the use of these insulating 
fire brick in the construction of a 
slot type forging furnace. The folder 
also contains summarized informa- 
tion on accessory materials and other 
insulating brick. Johns-Manville. 


Circle letter BE on reply card. 























Four rooms and bath with 
plenty of closet space. An 
ideal STURDYBILT home 
for a small family. 






oot TI 


A five room and bath 
house with attached ga- 
rage. As attractive and 
comfortable as any family 
could desire. 





ven by electric motors in sizes 
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a 
A specially designed load- 
ing warehouse using 
standard STURDYBILT 
4’ x 8’ wall sections. 





my 


A special garage designed 
to accommodate pas- 
senger cars and large 
trucks. Made of Standard 
STURDYBILT sections. 


MANUFACTURERS OF SPECIAL MILLWORK: DISTRIBUTORS OF 
JOHNS-MANVILLE BUILDING MATERIALS: CURTIS WOODWORK 


SOUTHERN MILL & MANUFACTURING CO. 
Tulsa, Oklahoma 


Prefabricated, Demountable Houses 
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BF—CENTRIFUGAL 

COMPRESSORS 

\ new catalog on Clark centrifugal 
multi-stage compressors is now avail- 
able. In addition to being a complete 
descriptive piece on Clark units, it in- 
cludes an engineering section contain- 
ing data and performance character- 
istics. Diagrams and charts in the 
booklet provide complete engineering 
data to allow an engineer to ‘approxi- 
mate the power requirements, rota- 
tive speed, and discharge temperature 
for most multi-stage centrifugal com- 
pressor applications. Clark Brothers 
Company, Inc. 


Circle letter BF on reply card. 


RG—MOTOR CONTROLS 

\ new bulletin describing polar- 
ized field frequency controls (stand- 
ard interrupting capacity type) for 
synchronous motors has just been 
published. This 8-page, 2-color bul- 
letin illustrates and describes in detail 
all the standard types of polarized 
field frequency synchronous motor 
controls for full-voltage, reduced- 
voltage, and part-winding starting. It 
is also replete with catalog-type data 
including ratings, weights, dimension 
drawings, wiring diagrams, layout 
drawings, etc. Electric Machinery 
Manufacturing Company. 


Circle letter BG on reply card. 








BH—REFINERY PRODUCTS | 

A new catalog has been published 
of refinery products U. S. Rubber 
maarufactures for the oil refining in- 
dustry. The catalog contains engineer- 
ing data on the division’s line of oil, 
gasoline, liquefied petroleum gas, wa- 
ter, steam, and air hose used in refin- 
ery operations. It also gives data on 
its various types of packing materials 
and expansion joints. In addition, a 
section is devoted to its new Uscolite 
thermoplastic pipe, the chemical re- 
sistance of which makes it particu- 
larly suitable of refinery work. United 
States Rubber Company. 


Circle letter BH on reply card. 


BI—ROCK DRILLS 

Bulletin No. h-1200-B42 describ- 
ing Worthington’s WJ-45 and WJ-55 
hand held rock drills is now avail- 
able to the public. The single sheet, 
two-color bulletin describes both 
types of drills and carries a table of 
hand-held rock drill specifications. 
The WJ-45 drills are lightweight, all- 
purpose drills, weighing about 45 lb. 
They are available in air tube, water 
tube, blast rod types. The WJ-55 is a 
medium weight drill in the 55 lb 
class. It has the same features and 
embodies the same type of powerful 
rotation as the WJ-45. 


Circle letter BI on reply card. 





BJ—VALVE PRICE LIST 


A new Jarecki valve price list jg 
out, It contains information on sizes, 
materials of construction, and prices 
of the Jarecki line of valves. Included 
in the line are bronze valves and 
cocks, iron valves and cocks, iron and 
brass unions, expansion and swin 
joints. This price list is available to 
manufacturers, jobbers, contractors, 
etc. Jarecki valves are well-propor- 
tioned, properly designed, and con. 
structed of metals of high tensile 
strength. Jarecki Valve Division, H. 
K. Porter Company, Inc. 


Circle letter BJ on reply card 


BK—SCALE PREVENTION 
A new bulletin recently published 
outlines the Velan process for the 
elimination of limestone crust forma- 
tions in boilers and pipes. This is a 
positive action device and our trial 
offer with money back guarantee has 
not as yet been claimed upon. The re. 
sults are achieved by a simple me- 
chanism, which transmits extra high 
wave impulses to the liquid being 
treated—it is a continuous process 
and lime particles are crystallized and 
fall to the bottom of the container and 
are easily removed—no more shut 
downs for descaling, etc. Velan En- 
vineering Company. 
Circle letter BK on reply card. 














“Increased output 
400 gallons an hour’ 


‘THATS the report from one refiner after 

Oakite’s circulation-cleaning method put his 
bubble tower back in business..And he didn’t 
have to worry about dismantling-time lost, 
equipment damaged by manual or mechanical 


Wit ea Rs 


“ 


cleaning. 


Powerful but safe Oakite detergent, circulated 
through the tower, cleans quickly, thoroughly— 
even hard-to-reach areas; minimizes abrading 
and loss of dimensions; leaves metal smooth. 


And it cuts days off cleaning time. 


Want proof? Call your local Oakite Technical 
Service Representative for on-the-spot demon- 
stration. Or write Oakite Products, Inc., 48 
Thames St., New York 6, N. Y. 





t Ni 
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Combined (All 


editions. 








NOTICE 


Subscription Rates Effective June 1, 1951: 
Drilling and Producing 


Refining-Gas Processing 


Oil and Gas Pipelining 


New and Renewal Subscriptions received prior 
June 1 will be entered at current rates, which 
were established to introduce PE’s four separate 


The Petroleum Engineer 
Box 1589—Dallas 


$2.a yr.—$3 two yrs. 
$2 a yr.—$3 two yrs. 
$2 a yr.—$3 two yrs. 


Divisions) $5 a yr.—$8 two yrs. 


) 
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BL—WIRE ROPE 

A new, revised, and enlarged data 
book, combining valuable engineer- 
ing information with an extensive cat- 
alog of the most complete line of wire 
rope and chain fittings was published 
recently. In addition to presenting de- 
tailed working characteristics of each 
product to remove guesswork in se- 
lecting the proper fitting, Laughlin 
has included tables and charts which 
make Catalog No. 150 a valuable ref- 
erence book for engineers, architects. 
riggers, and safety directors. The 
Thomas Laughlin Company. 


Circle letter BL on reply card. 


BM—CONDENSER TUBES 
Under the title of “Life Extension 
for Condenser Tubes”’, an extensively 
illustrated brochure that reports on 
long research done on causes.of cor- 
rosion and means of combating them. 
as well as on the choice of condenser 
tube materials, has been published. 
Present restrictions on the use of cop- 
per and its alloys still further stress 
the importance of extending conden- 
ser tube life. Causes of corrosion are 
of several types, the report notes, and 
there is a great variety of miscel- 
laneous influences, some of them sub- 
tle and difficult to trace. The report 
points out that Admiralty metal, long 





the standard for power plant con- 
denser tubes, will work satisfactorily 
in the majority of installations, espe- 
cially now that it has been made 
highly resistant to dezincification, But 
other alloys may be necessary in some 
instances to assure longer life and 
reduce maintenance and replacement 
costs. Revere Copper and Brass. 
Circle letter BM on reply card. 


BN—WELDING 

SPECIFICATIONS 

The latest issue of “Valve Values,” 
includes a table of welding end speci- 
fications for Edward cast steel valves. 
which is of value to valve specification 
writers, valve buyers, and pipe fabri- 
cators. This reference table, devel- 
oped from specifications of the Amer- 
ican Steel flange standard Bl6e of 
1939, the ASA B31.1—1951 Code for 
Pressure Piping, the ASME Power 
Boiler Code for 1946 and Pipe Fabri- 
cation Institute Standard ES1—1948, 
is especially designed for removal 
from the company magazine for handy 
desk top reference. It contains dia- 
grams of straight bevels for pipe wall 
thicknesses of 34 in. and less, and 
diagrams of U-bevels for pipe wall 
thicknesses of over 34 in. Edward 
Valves, Inc. 


Circle letter BN on reply card. 








BO—PIPE LINE FILTERS 
With emphasis on the well-known 
staynew double action principle, a 
new 8-page file-size bulletin has been 
issued, which describes, illustrates, 
and gives applications and specifica- 
tions for 75 filters, including pressure 
and vacuum types. The Staynew dou- 
ble action principle provides both me- 
chanical separation and filtration. A 
scientifically shaped deflector cup di- 
rects the flow of air or gas together 
with entrained water, oil and other 
foreign matter to the walls of the fil- 
ter housing, and thence dewnward at 
high velocity to the base. Installation 
views are shown of the new Series 600 
filters, built for air pressures up to 
6000 psi. Dollinger Corporation. 


Circle letter BO on reply card. 


BP—TESTING INSTRUMENTS 

A 32-page bulletin has been issued 
listing both R.S. and Ac-Me testing 
instruments for the petroleum indus- 
try. Fully described are recording 
gravitometers with or without con- 
troller, dead weight gages, gas gravity 
balances, high pressure consistome- 
ters, moisture tester for gases, vapor 
pressure bombs, manometers, Yel-O- 
Bak thermometers, etc. Refinery Sup- 
ply Company. 


Circle letter BP on reply card. 














and from $6 double. 


Au rooms newly modernized 
and air conditioned ... Four fine 
restaurants... 1,000-car garage... 
Central downtown location .. . 


Reasonable rates, from $4 single 


Your Home 
In Houston 
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Home of beautiful 
EMPIRE ROOM, 
famous dine-dance rendezvous. 


The CENTRALLY Located 


RICE HOTEL 


B. F. ORR, Management 
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ARMSTRONG BROS. 
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PIPE CUTTERS 


“ARMSTRONG BROS.” Three wheel and 
Standard wheel and roller Pipe Cutters are 
quality cutters throughout... built to give 
years of good service. 


“ARMSTRONG BROS.” drop forged Pipe 
Cutters are built for lifetime service with one- 
piece drop forged steel heat treated body 
and a replaceable hardened steel nut to take 
up the wear and thrust of handle serew. Used 
either as l-wheel (with 2 rollers) or 3-wheel 
(for close quarters). 


“ARMSTRONG BROS.” Knife Blade Cutter 
Wheels are machined from special alloy tool 


meee steel properly heat treated. They 
A = eut rapidly and easily, hold their 
f Writefor keen edge. 
- ~ Catalag” 4 






ARMSTRONG BROS. TOOL CO. 


é “The Tool Holder People’ 
5231 W. ARMSTRONG AVENUE + CHICAGO 30, ILL 
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LOCKS 


>» Chemistry of Hydrazine, by L. F. Audrieth and Betty 
Ackerson Ogg. Published by John Wiley and Sons, Inc., 
140 Fourth Avenue, New York 16, New York, Pages, 234. 
Price, $5. 


This book is a practical treatment of potentially useful 
hydro-nitrogen—hydrazine, its important characteristics, 
reducing properties, inorganic compounds, and a patent 
survey of its uses and applications. Emphasizing nitrogen 
chemistry as a distinct borderline field involving a knowl- 
edge of both organic and inorganic chemistry, the book dis- 
cusses the relationship of hydrazine to some other hydro- 
nitrogens and its consideration as an ammono derivative, 
as well as qualitative identification and quantitive determi- 
nation, and a survey of the actual and potential uses of 
hydrazine. 


> Natural Regions of the U.S.S.R., by L. S. Berg, trans- 
lated by Olga Adler Titelbaum. Published by The Macmil- 
lan Company, New York. Pages, 362. Price, $10. 


This book by the Dean of Soviet geographers describes 
all of the natural regions and zones of the vast U.S.S.R. 
First, it discusses the lowland regions—the tundra, the 
temperate forest, the forest steppe, the semi-desert, the 
desert, and the subtropical forest. Under these subdivisions 
are included the boundaries of the region, their general char- 
acteristics, climate, relief, and soils vegetation and fauna. 

Translated by a graduate in geography and edited by 
specialists, this American edition contains 23 maps, a com- 
prehensive glossary, an exhaustive index, and is profusely 
illustrated. 


>» Geology of Southwestern Santa Barbara County, 
California, by Olaf P. Jenkins. Bureau of Mines Bulletin 
: 50. Pages, 84; 9 plates and book in cardboard box. Price, 
Po. 

This report covers an area typographically marked by 
the Federal Government in five 15-minute quadrangles com- 
prising an area of 700 square miles, namely: Point Ar- 
guello, Lompoc, Point Conception, Los Olivos, and Gaviota 
quadrangles. The geology of the area is described in great 
detail and graphically shown on colored lithograph maps, 
which are accompanied by stratigraphic, structural, and 


physiographic diagrams. The economic minerals are also ° 


described and mapped, and three important oil fields—Cap- 
itan, Lompoc, and Zaca—are described. 








POSITIVE OIL SHOW IDENTIFICATION 
with MINERALIGHT Ultra-Violet 


(BLACK LIGHT) 
Make sure you don’t pass up possible pay! Make pos- 
itive core identification checks with new model 
MINERALIGHT SL long wave ultra-violet lamp. 


Proved best by test for olf show analysis! 
No experience needed to operate. Lamp weighs only 
1 Ib. Models available for 110 volt AC or with adapter, 
110 volt DC current. Battery operated model for field 
use holds lamp, has built-in viewer for daylight ex- 
amination. Easily portable. 


Send for illustrated brochure on how to de- ("™ 
fect and analyze petroleum in oil surface May 
samples with ultra violet. a | 


ed 


TET Tfollaadvelltlaacmnl Md” 


Dept PE, 145 Pasadeno Ave South Pasac jena Calif 


Te obtain more information on products advertised see page E-49 





> Discoveries of 1950, by Frank J. Gardner, Five Star 
Oil Report. Pages, 24. Price, $15, non-subscribers: sub. 
scribers, $10. 

The primary purpose of this book is to provide an carly 
resume of oil activity during the year just closed. Sections 
contain tables summarizing U. S. oil production, a record 
of the wells drilled in the U. S., a financial study of oil 
stocks in 1950 and a comprehensive list of discoveries in 
South Texas, Coastal Louisiana, New Mexico, East Texas, 
West Central Texas, North Texas, the Texas Panhandle, 
and the Texas Gulf coast. 


> The Marketing of Chemical Products, by Robert §. 
Aries and William Copulsky, published by Chemonomics, 
Inc. 400 Madison Avenue, New York, N. Y. 149 pages. $3, 

First appearing in 1948, this book filled the need for a 
comprehensive and detailed text book on marketing, sales, 
and advertising aspects of the chemical process industries, 
A compilation and summary of the knowledge of almost 
80 leading experts actually marketing chemical products, 
the volume covers market research, commercial chemical 
development, technical sales and advertising, and technical 
service in the chemical industry—all illustrated with actual 
case histories. 


> Statistical Engineering in the Chemical Process 
Industries, by James R. Thomen, published by Chemo- 
nomics, Inc., 400 Madison Avenue, New York, N. Y. Pages, 
48, Price, $2. First of a series. 

This monograph contains abstracted articles dealing with 
quality, experimentation, production control, reproduci- 
bility studies, design of experiments, analytical determina- 
tions, and testing processes. applied to some phase of the 
chemical process industries, such as: Pulp and paper, petro- 
leum, plastics, organic chemicals, inorganic chemicals, etc. 


> Technical Drafting Essentials, by Warren J. Luzad- 
der, published by Prentice-Hall, Inc., New York. Pages, 
315. Price, $4. ' 

This book has been prepared to fulfill the need for a text 
in the technical field that will present the basic fundamentals 
of engineering drafting in accordance with sound pedagogy. 
It is altogether a student’s handbook, and not a reference 
book, pursuing the idea that technical drawing is not a 
language that need be understood by engineers and drafts- 
men alone, but something that belongs to all persons con- 
cerned with production processes, as well as sales and 
service. 


> The Practice of Lubrication, by T. C. Thomsen, pub- 
lished by McGraw-Hill Book Company, New York. Pages, 
612. Price, $8. 

-This revised edition of a technical engineering treatise 
provides a comprehensive coverage of the origin, nature, 
testing, selection, application, and use of all types of lubri- 
cation. The book takes up a number of typical lubrication 
problems, analyzes them, and points out how each problem 
can be solved. It covers the increased use and improvement 
of synthetic oils; outlines the lubrication of aero engines 
and aircraft accessories, and describes new solvent-refining 
processes. 


> Oil for the World, by Stewart Schackne and N. 
D’Arcy Drake, published by Harper and Brothers, New 
York, Pages, 128. $2.50. . 
The purpose of this book is to “bring to light the hidden 
parts of the career of oil.” A brief introduction to the sub- 
ject of oil, written for the general reader, is illustrated with 
maps, charts, and photographs. The significance of pe 
troleum and petroleum products to human welfare and 
world economy, information about the important oil-bear- 
ing regions of the world, and how this vital natural Te- 
source is being made available, are all contained in the text: 
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